


■Guprr&ifiiuit; 




^576.ffiMj£lirrfllJ6fo gjjn®. 6)ff0JI^Jr-5. ( ~ 



(tP&jb u0uli: gj-£>2fci>, 1966 

(C) Prof. N. Subbu Reddlar, c/o Tamil Puthakalayain, 
576, Pycrofts Road 8 Madras-5 



$fl&» g>, 7-§§ 



This Tami translation first published in 1966 

Translated from English (Nuclear PhysicsJ by 

Prof. N. SUBBU REDDIAR. 

Sri Venkateswara University TIrupatI (South IndiaJ 

Original: 

'■NUCLEAR PHYSICS 

by 

W. HEISENBERG 

( Director. of the Max Plank Institute of Physics, 
GottingenJ 



TAMIL PUTHAKALAYAM 

576, Pycrofts Road, 
Triplicane s s Madras-5 






igjfsto (Lpaib 

uu).iunuj& QL.jBi§st-<sk uoj^rsuirs£j« «ircrorSuGOT. 1 

••iSjdjP'lL© ma)©Ofi3(£5!f ^o-^@(jrii®6Tr 

^BifiipQu)irij5lu3«b Quiuit^^a) (Seu«wr©ib; 

■trmp q§fGiBU>£i .&€B($$tf urrrrj$niJrnflm - < @>'{r& u^oJ/rosr® 

.Q0rrL-iaSlG9iLL-gi* <$i@m sBdsffOw ^ihQiDrri$QuiDirui3mf 
-Q&rrjb'fDUirr(ajLb. -&uirnT u<&grrmr(j)mLl@ qpmmiT Q&mdmu 
u$o&$ko&i aipsu ufll&dsau Guthjn ^j$^ gfjfilsBujei} <g>\$j&s®$ 

|§)iSa$ Gion-ffi ? Quity/f LjriSSrarLf o4)*8s>« ■«££& fiu)^liliutq. 

unrtf£b@»mrr> Qp$GOiri&<sutt ufjubu^tb GTtliigl(®$)ir; %?ds®nu 
jD^su/r g)«»L-a9fiS) 6»«fifliLi-.c8rfK.' ; otot : Ga/6fr®(tarrtj9&: 

BcmniiS' . eror ^q^mw psmuif L*rr&L~rf idjt. ©p'ir^nr. 

1, Qu(@wrrm $®Qif$rrtfi~4, 9\ 

2, uirjrj&uinr: «di.6»£*e&— $1$$*$. 



IV 



um&dmsi sipsu Qum^®u Guorrr&iRajit) ^J5& Qi^rrifi 
QuuJifu$3Sm (ip(Lp§!th Gt&rr&B t^l&G&gtfib $<§$ 

*enrrr« &j&dssr& ^LLig.«<g5/r <^^jai0£i). @j<suft ®rr®)j$§H<so&rrm 

,^lL©u QurrgnLJi$fmQurrqg§i Q@rrmn$}tLJ $jf§@ ^$<sRuj<s® 
GumfruiSdm rsn-Gmr Qm®¥la9LL($i&Q®{r<siT6fr $jm&®$ <3$@ 
fSyndicate) ctot %Lmiw&®$i$@ ^mrrS OTarpd) SLifitugi. 

LJ&J51A L|@aU «&2&}©^T-L!^§^ 

Quuj(fuurr&®iLb s (^&®)^r®)rr<%<si]w* G@rrfbg$)*$@@&> Geumsr 



3. uirirj&unrirj ®^m^mm^^iBip$$(riij~9n 

4, §H($wrrdg$—%7, 



*3K§mi& prggrrg§ ^mftam ^w^ qpm^imixiBm fLpmwrrm* 
uiumu($i0<s (p®j®m®w eroGr-ip Oto{g)Ll® ^§^9lium j&8soewt 
Q&$kj® rr(Tm>nrG£f ^ojrf&m ^gp/««(7§ Gu&r^sih 9 €T-mp 

^$&mmiu Qu$ujm?tm ^^ot&ju Qu^m^p^ih s mm 

&€$go ermdmu umilmrrpp m%&^dBuu^!0@ib um q^m 

®m &rr mi? &q2)is$.m ■stbuetff g&essrossrGb &w . sGott 9est ^^ifmm , 
^osifam G^iu^sn^w to.:$GBmLLQ&&GQrnb €rmQpmg$w 

gmrSliyw GrmjryLb &.$mmm.* 

@^ $1?®* G)#Tt-<5«^<£l«> Q.g}tru>m Giuri* t^kSat Q&rr& 

&lf$68iu<m jgrrdsoiLjth mm(Lpms$^ &p& Q®i&fli}3tli-~mw&^ 
//g/r«#&r <SHip($j0- #i&&l-(Sig sjbGufrir mmm€^& m*Bfgii—&t 



9 . Friedr . Vieweg & Sohn-Verlag» Western Gemany* 



VI 






i«ar. 



Arrmu q0iu ^mpiunrib Qwirtfi>i3ium ^mjDu3m Q®rr(j}(ipt$ 

0LSip^rm Qai«flu?LL©£ ®ip®;<55j$m fBureau of Tamil 

Publicationsj ^dsdm&nm §K§t$^i um ^mp<»B<s$<so u<so sj$iu 

G&mBsmu umm^m® &ip&ih mm p ^(r^miD rnmoiririb iL^mcru 
uoi&Ssds sip&^m^ s3$<sm (ys&eb ^dsm G®jj5@rrrr® $*sri$ 
*uirso r£}8ssrjb§ffLL®Lb &tru3§s)iib «sf/tsdlj uiRi$^> ®jmrfd(^ih 
Gutffttjmf. <3$®jffm<stfim B^eut^aeiH^) ^j5g$iT<s$lds®u umi^^ 
^uQu(§mu}Q&rrd7QmGnr}m„ sjGMrr&mr&n ^ffiujfTGh $)j5jfjJT®) 
0iBy& iD«««j0OT)i_(Sfu QuQi)ijSlj5$gj)L-&r ^.aig^d) wmu^j otot 

tt/ib 9Q5 m(§^iurT®&Q&nrmt(£> €T€km^mGm 0s®gn erm$s®r 

«Sol usssBujrrjibp &{$lQium $LB0Qs>fT<smL-. (yaup^miu 0mp 
Gwjt)0 mm^^ mmedfrm ®j®)®) igisoQi3(SsB Qf5iq.(sujrrdm 
mmm, QuirT{fl 9 GmiirnmiT®} jB^rngbiji» ®mip&^ 9 mmn®(§ 



#0* $o\ 1999 p. «Oli Qfili^ujfrir 



u&ath 



2. ^su&d^^A^ib ^ag^&&i§yi)ib (27.67). 

IL jr^fr ooQurrffQ ^^sBm wrr0M SL^mih 40 

IIL 0si£iDima€^(sk ^ojit ^^ ^esnnuLf ,$2 

IL Q&iufQm&(ip€®{r) si^j^m(§ wrr0ft)m&m 81 

IBL ^|gg/««(Hjff«a#CBr ^uu®l« m^mm $$■ 

II- ^6Wtf&&(§€Bm ^minuLi 12S 

III. ^Q/OT>«£ ^6^®&(fl}®J(TJ3p®) £27 

I- ^my&®(§u Lf®>&0<mf GturrgHJueistLf&ehr 143 

II - &§s^&&($s8'sia&8&r uifliDfrjBjB eBmmmQm ISS 

III» ^@w««d5®9*5>* : «fflfi<wr 0mjz)®] 2 §4 



Vlll 

-6»-«Mgsp&&(!!> gfrvj&tiMhifcdh (180-221) 

I. ^&u/r<& «jg)/fs£<sp«b ^$® 

III. ^fr®« Gj0rf?©ii) ^np/^<ss(7$ &-(§wirjB<D$$®® 

7, ^gpa*® 9uaT^,ai ^i!J*(!5si»OT (-222-246) 

L B-p#)j&!B£l ««feri— ^Po/ih qpm{D&dr e e ^ — 

8,^gp&a&(fij Qum0^0i<m Q^ih(ipmpu 

iSlygaifF^MJiOT (.247-S2&) 

IV. j^®M)im&(§ ^uja&fB&maso &it$!B@ Qurr(§8$ir 

&.tuif'J5& Qun (gen rr £(<§&& %®® 

V. Q*iU(D«>«« m§l(Fluj&$iU Qurr0€fr«SOT &-®ff©/ 

VI. Qm^a3m& Q#au £>«»«« m^MujmmuQurr(§mam, 27 7 

VII. SLn3ldtlJ€B^jlIi gL.ti$ffiUJ®)Ufbj$!lJ ($<w$u$tue8G$jLb 

Q&$L§$bm&*3; «jS/f?toi;sLJ Quir(^msm ^ 28$ 

IX. 0dm^^ jg<i9iT<iL-fT'Oq&*aflfo' uoj*. 2 M 

iH^idgf Setuli Adidr. 

S\ tl £— SW 3TO5T -s <si? ^ 2 4 




(u&mm~28) 




(JL-U>- 



(jpSo) ,$imp$i$G0 *Q&&urrJ5 ^s£mm®flm 
&m(])®<ki® arriLQeu§i (u&&ih~&4) 



r* ^!frTv^7T. f, *"rr^^^iT^' v '^fll 




UL~ih~~~5; ijiTGmLL®om a{glrf&@ffm ^BsdufCQ oj&friuiii 







, v'-f: ; ' r .V- ''" r'> ; *» -' '-"'• "> * ; "^ -; .\ c~*V£^|f! 



!£&*^ c dTf r^l&m^li 




£jl~ld — 6: iSilL-am «^rf^aflOT ^^Du^il® ouSmujim 



fa; 



^M«wal<3§'#* n 4 



U 




w 



2p 



2$ 



(h) 




(ummm - ®Q) 




psstltl 






sirtl($eM0i (uaam »77) 



'dsm ®t~JjbQjB^mmi> 




mm^s «fril®€M5i (u««tb— 259) 




&lflfi8u& &uil®<msi (uw^ib ^sfiii 







HsoiLjth mi$0%5d& : 
(ussiiiaai-B 12,213) 






mm$& «s/r*!® 
«ji« (usstb — 







W-V- : % .--''"'S'.'. : 















$(Ljj}$3m)&' j&£auQurrf5l (umsm—239) 



«Ig»^pl 









a 



< K 













ul-lb— 38; GS)e&GatnrLLpTr3s&& mrriL®€ki$i (u&aib - 245) 











'":- ';;yj^A;i <., 






^fOT'LJO U<SS)L.ltJ613 

C^aieStu j5cb§2!«r& Ga=Lbu>«3; 
©fraJLDfriB acoRuSlcbr &ttQt&arjs ^«s 

Gaircoicirir uos^p-Ls ua)a3a)« «lo«« 
C«fFtjSI«0«r (ipjgji> s p3OTF Gaijj^§«w; 

gSireiriocoir£ ©iflcu^jB jirGo)* 



FOMEWORD 

I can understand tlie difficultles of a 
translator of Scicntific books and 1 tender my 
congratulations to Prof, N» Subba Reddiar on 

his havlng won the prize for the best 
traaslation *of Helsenberg "s ? * Nuclear 
Pfaysks» • ' 



Madras P 

28-3-1966 C. Kajagopalachari* 



*E^-GoVcrao'r- B Genera! of India» 



1 ... ummi^(§m^ u§Q§wmu^wm jh|)®ot® 

(!) usktmu Gtotuti Qurr(§eiflujj5Ui% 
«*LJjQuir<g5ii> Msmw&(mm 

jp55rg)i>g)!y: 

Q^n-cb&w# «ld t/t rsirjbu^ ^«ott®«l1@ (lypasrwff tr^ff 
ooGumr® x Gr&sturrtt (tp$m (ifi^si)rrm^ eamajtTeisrL-rTif; <#gp« 

pmeuGuj. , r %a3^jm 9 ^l^u Qurr(§&f}m cgtfgp sfmmuqu 
upj$tu &C$0§] &io o&reu§j, &u.u Qun-(§msm njnr®$m iii?«# 

ermrp- <s(§0^m GuT&<§-~ustiff<ss>L~Gujrrfim QmiuuQufT(^ 
®f!iudlm(niilosophy)urrjr}ULLL-§i; 25^0 ^mt®aLl® Qfl& 
mrf 'msumr (GiGok) QiDiLiLjQurr(§&Btu& sijfH(^ff^&T g)af 
«(5^a«n&r o9«<g j]rf<a|L-.«r (xp<saT (y><s«t>/T* Qo/dkS£ 

^smysSlSsNUUjbi&aj Gurr^imuim m(nj$$fir «u/r«>T<D5*><fi> «^pr 
etreq ^iS^§i Q&irGrr<§n>$®) /gswvp; &fLiQuiT(ig§i&(T&t Bef$m 

«© Gum^^est GBm&m&Gb$u Qufr(^mn&m Q«it«/l- 



1 jr65/foo8urr/f@-Rutherford. 



■fMatter), &<&$&*>■ (Beiag) , <tt$a> (Becoming/ €rmjD®jjh 

*TQ£&&§li mj®^ QLDUJLjQurr(§&^uj(sSl<sk (up^J2/T|^^'ctt S^du" 
u/rer &h.ff)j&m ^s^su^ai. umrmL-iu Gu^ujuGurr^mflujo) 

«j/Tu Qu'T0OTS(£?5«@ib ^syub ctot^i <gi6utfeh.f$(§5)it* ooiSlifltlif & 
jfilGsn) 4 &Tmurriflsk e86rT&&jh^i@D®) ($&Q&rrjr)Q(fr?L-& Gldiliu 
Qun~(§£ffliLJ&Slm ^ii^uumL^njfTm .s_u3/f j§l8sotLJrr&&j$ir.Gr" 

cotrcu gg, fiTQ)surru Gurr^ma^ifl^r' ^ipsdLb mmu^upfBiu i$&& 

&@$)0<9i<ki7GuJiT nirTL-triLio ^j/$s^ &(&}&!$<& (LpmjDuSso ^juiSlp'^ 
$8swm(§$ J?/f©/ «rrasra) G>a/6OTr@Lb; ^s.srrsD^^sb, /J/f 
GurrmjD m<smtm)£o &tTmrm^tq.m QuiT(n)dYm®?l<$m' @dirru$(5tirr&($®j 

$fb(& «3i^&& Q&&6i}rr&(§ ^®)8sd; ^pas(gmgt, ■ Grmwrru 

Gaisw©iii erfisr^ ^UL/«d«»rOT /Postulatej» G&eo&SI&sr sh.p^ 
prreisr ^L^uumi^u Gurr^Sotru up/^iu {Lp^m (Lp^tsorrs^ 



2 G^ffljsrtf-Tiiales. $ zjSGcyzlz-eyb-Miletus. 

4 ooi3(flLlrf#/StlGefi>-Friedrich Nletzclie. 

5 J§)/5^ ^$u}-UumL^u QurT(n)8stT'.$ih.j3rTLL($i GtoHj&fTjB^ 



^lu^uumi—u QutT($m srmrp GurT&mLL&&(§Js§ip@u u§$ 
eorra ^t^uumu.^ gi($&j$gi®JLb f Fundamental poiarity) 

u-gi— ffl-.it a& G&tutuuGujopgji, ^{^ji^fBinirtmsL^rt 6h.t$iu 
surr^ij} @j§i&ft.m: "fpGp @it ^if,iJiJ«)z_£j Quu(§&t LoiLif 
epjrib g)(5«s@LorrnSar f J3)/5^5 (tfi^Bmrr s^(§uL^^^frsw 

UGbGeugiULLL- d^rr ppmmm . hift^u) &B€iTM&Lb Gupopuf. 
tLirF&$ GumusB^nh; ^j^&fTcressF^^rTeo^rrm , 4 mn^)^)Qpih g *^g> 

g2Jib s fChange and Becomhigj §)mm^i ermnji G^puQu(rt?<^ 

®>3$ &n-ig<5i]{r#$Gorra& (Degeneration or debaseroentj «(/jjg) 
ttS(/5#« Ga/sw@ii) sr&srjpi Ggirasr gy Simpai »' ^joo^ira]&$} 9 
^o°o^ ^)p^)tti/r« sl(^suGwft ^msrGinrr ^jmmrr^ e$(§ Qurr(§ 

Q^p-ggflLudte 7 QLBUJuQuiT(§&^iusBQ) ^^mujb^uj 



6 ^^iSfiiffi/£f)fT«s8ri— /7"-Anaximander. 
7. Q^a?frnr««rf?LLi— «w-Heraclitus. 



4 ,jygop/i<9>(/5 Qum§$&Lb 

u<s®L-.<g @<ssf}ijbLLrr&& (Elemenl) «0^)®rf. urritiJDSsarii^crSlOT 8 

#£glib jgj&soir^jpib (Being and Not-Being) — (ip&Buj& <9S(/5<£ 
^^d? &j$®u>fbgiidrGfrgi}. u/r/TLD&srtf syu^Lfi^.i— urris@ ugoGgujt)! 
utlz— LDrrjr}piB]aQm<sO€orTLb ^Jjjsw® (Lp[r($tt5)<sw eSl^sush 
$l8smj5§i ^iun)j3tLi <s8dm> <sT^)/f <sR%55i&<snrr<§o €rqgi$gmmGuj 

^)llL_L0/T63T LDiT0\U fglSo))<o®UJ 6Tlu£$\ <3j jg) & LD K & &-®)&mUg 

(LpmjnuSl®) *s>jmLDj5@6®LD&(3?u GunrgyuurrGirp'fT&mogri'. ^j<surf 

£L<Sy76tf<S3r «oTOTTpil), ^SW&J 0lbQLblTQl ®> (T W 17 «55 # G&[tl$§l 

^jssii^sBSosr ^ujp/Slu ueoGsutgi s_&)<s5# Q&iuwmdsfr (sBSsfrsBa 
@f<swrjDm GrmrrpLh &iiixjbiS&§j!& Q&fT<smii—.rTrr. {gjeutf Gl&rrerr 
6S)&uuui- «gji^uumL-u Qurr($mam iBa ^Sjls <g*}<sfr<s£l60 &-6D 
&mu$ QpmjDuS!& i&saLDisjB gG&Uiisimefllm u<mrq6i8srru Guth 
gtimmsw; ^uGurr^m ersanp/LD 0d3oGutr)}mL-.iumsii OTW,pi£>, 

&€rr g)m««£jb Qu^jLhQufT(Lp§j 8}ji)Q&uj®}rr& <spm^iL^ebr 
t3f$Qg>rrm((rj&& : G&iipg} a»<sy^) jjy sfr foir $&[£&&}$£$ <£o mrrjbjDjb 
€®&ujih jpie&ou Q${TL-itjBgi f5®nL~Qu gjti^SsvLLjLb sBdsnsBS» 

sruDiilL.(r&a8s5(3nSli5r Qd>rr(>n'<>3>.%: 

SJlIl-^^lIl-. ug;&rTG6i5r(§!3i@Lj i3p@ <sru5$t_.rr<35©<s8<8fO n 
srmumf Lamur,, ^rrn)^, QrB(njUL] t jSif.ffre^rp pirm^ '^rfiD/H/ 

Gsuifmdr fPrime rbotj — ftpeom&m — gtsstjd &(n}<gjgiSs$r& 

8 u/r/f tr&wi^cfo-Parmenides. S G^cusyu-Thales. lO^K^&srorr 
S«/r£rrr6fi)-Anaxagoras. 1 1 CTU)t3L-nr«g)s^<afi)-Empedocles. 



^|p/<&Q:3S/T<S?r63><35 5 

G&rrjngyGtiljggfriT 12 ; ® t wrt tusuesr rdirCi^ojiT . <or<sc<sotru 
Qunr($eaam ewojbp ^$$8®) Q<su^urr® <£/rgw(ipLf iurr&, §>(§ 

®& &®$LD[i]&dr '<&imL\' (LoveJ <57wgp/i2) g%srrujrr<50 i3ckssr£i 

'U6B)«$BJLD 5 fHateJ GTmjD U5WL/ *$]<5l!jbmrDg &65fl@&<5tsfl 

$l£Ii£ Qudit LglGuujtruLjrrOT rfl^r <g>j$uL|; 

12 $l&&(n)3)<s®<£ 'fgg&GluoTjLb t^&nb&Gff' <srmjQ jsld 

jgco&ji jgsrsueifl <s3<5r&(3urr 6jdl.j5§]ld 
a»a)j5«g unumaih &.$o<5&db ^^©Slstir 
Grmu§i G\$rTgomrrut$iuih (Q&iT<sQ-Qun-Q$®T-wprLf-89). 

arrrbgtfLb ^arruj(ipih <37<SBrgzp/d) ®£>ihQu(§Lb y>&(ipLb «gseu/g^f 
&&)es)®siLJGV<svgij &.60&LB ermugjj l30§} ggi®)6orrmwu3efo' 

GTGSrgN <sB6fT&(3)<5Ulf. 

jgleuGc&rjijglaj e8<#ii>L|ib 

63<9RfiLJ6B>g56U([$ aJSlfllLjli) 

(ormu§j LjjDii) (L}piii»2). ^j&jn® '^ g&i &G&j&mm /Agogn/iib. 
&L-.gB 6i/0Lh &nrjbg}iib, ^isimn'pjSlmtsism ^SsouulLu. JgtLfib, 

y>@&$&r3I < <£6sr63)l£>(2utf■&; , mmu§i um$vj $Lmp. 

^eomaSeo Ggjrr«wr,pib GurnlubsoLo ^tr^sraffu y,£U) gjl^to 
«fl€Ofiiffiiu cfilsn-piJ umluj-^r Gfiujpurr® tjpjp «aSTsaib 

<nmu§i ^LbupTTLDfTiLKsssrLb (&j5&>[r munsmi— Lb-mrruL{*) 



6 ggy ggg)/ &&(§ G.um^mih 

Qi~wfr&ffiLu$n5l53r Q0>fi , Gir<sro&; 

usro 13 , sfwrf wn<gs5)&airrrm QL.Lnir<£[?LLL»ca) 14 srwp Giauju 
Qurr((jje$iLi®) <$(${§$$-&€$$& mrrsd^^iso lB& SL.mma& Guwrt&& 
uj6$>l~.js<15§j< QL~tDnr4,i?Ll.L~6ro ormuGuGp" GLbSodjsrriKj} 
^ffi®i&Q&rrm63}3iu$s5r $j5Gng>.tunrit* '£§!($£)£>.&' *j§)6b©on*6B)LD' 

gtwjt) opp-^m Gl&rretrm&turra a/^,Qa/(Ji^^. *(ip(Lg®0iD* 

turrm j§j(3<i$&); ^/^i !§&DGuf$68>'L~ujgi; ^nflstil®)'&)&g§i : . 

&rrw, apitumuiujrrm' j§J{nS}J^6b 9l$o (§j$Iui3lLl- €rdjSsi)s@®fr 
@0 (tpLf^sufr w<mr<mf : }&m& rgym®] ifimi®tb d$mr($iLb 
G^nrmpii&k.QiLb* GrmG&J? ^ffffltfjbntyGistiGiu (LpjBGO ^L-.eraoj 
wira l8&& &j£)uj, ^{gjtsiujrrm, i$i$&& (L£iq.uj[rg ^am^,m — 

&6fTir& &„enmm mm /o &(§&&$ <or(Lp$0^. ^diojrrfr)! «jg/ggp/ 

^oo^rrsu^f; Ggssrrpi, ^gggy^&gyr; u>jfcQ(ffssrir# ^ggy&ggfr 

(y3fiW€sr^n-ffi, Gurr^mrr^so $lLl-.uQu pGqg- ^sbstfg/ *gy«LL 
L^uQujhG(f$ Geueifi G&ifi.jB00aa; Gw€m@itJb ; ^^^mrrmr 

&&P3I* ^€5?^» -{JSl&gil Q^lLl_.Q®/<s$ gy^ (ip&$&ujLArrm 
1 B ^sr$uu€ru-Leucippus. 2 4 Qu.ldit&{? Llz_<^-Democritus* 



£$)jb<§u> (Geometry) ^lum&tsBuj &£}&<§& fKinemiticsJ smitSj! 

lutrm ^®)&&miih ^mrrgih &pi3asu'2up i s3soSso. s>j§0?®jb@ 

L&rcmtli—u yeom&str ^{$ium &h.tq.uj ^Qjp0^sr usmLf 
«cyr lurr^w si @i/ « « «f? s$r $jiu &&&$*§&& §}i-^ 

Quppm. €p($ QiLiTifilu3&r SrsSifsissmsSl^jm&T epGrrsBg 
m Q£ & gi & & &xt & Q«/t<sw3l- ^JsJriSfu^) £nr*_siyui» 
^/isirfiiLrsb fBfTi^.m(ipw (5T(tg t ® (^tu^jsu^jGun-^, @$jfr& 

($LJugjLb f Sjoo§j $i®$LjmuGiu(T @!®irtu€5HjGturr Qup0(^u 

ffjw/p/ Q.L-wrr3ii?LLi~-$fO <srmrp ujsiim QLbujuQurr®&tfi(isifo 
m 8h.0u Gurrfsgrrif. 



iSmimit ®jj5]g ujsueisr Qt&ujuQufr(§&Riu'&) st0tS*® mtT ®* 
GuspQ®rrmwuQuflirii SljSgi $(n}&0ujmu>£i&uQttfhp®sr. 



8 ^m^\as(§ Qum^iam 

&&mC&L-w u <°Tmjn 4101®* o)L.Gi£isy<5f0 16 CT<s3r p ^mpiunL-eBid 
Si<s®wjSfS J/TgM ^«GMW***"" ifl£$6sir(r«Q«r 17 <sr<sm 
s&flm 9 $§msi> Qmrr&rea*iLiL-.dr (Theory of the harmony 
ofnumbersj Q&n-L-tr-qu(B$$* srriL®S&(&it; ^*Mo/u>, 
#euir $^wmm®fim~~-Lzm!, <ss^P0> Qp(S*H* $* er&rjDeufi 

«ilif ("OctahedronJ, n>rrm@ eu><Lp**au.ii (Tetrahedronj. 
g)0u^/ *u>(ips*si-£f flkosahedronj GurrmjD ^ll/ 

*®$&&*9srr GiDfl>Q*rrwffL-.Gsrir. ^^®Q&rrwm®iLju.6k 

ujrrmw l *~~i$fi)®rr<sog > ^&> g)o;#«s>a jijjSteBujeati) (Natura] 
science) Ou®tb u/e/@ Qu/d^. ®J5;5* Q<s/t^6b><s5£jl/^ 
^^l&am urruj^m&Gurrdo fDiceJ g)©a9^ $tu$uS(m$ 

*^^ri4* -m^§! e ummm\s>' Gurretirjn <sQm&®mrrGQ ^jiumi^ib 
uif Q&tiJUJLjQujD®jLb |§)<a)&a>. «*©«&, ^i^JD/^m &®j®a<sir 



15 iSG^rilGi-nr-Plato. 

2 6 6»L~(oU)uJ6n?-Timaeus. 

17 iS;$£0«frjr«fo-Pythagoras. 

25 ffl$;#6wua//r@#OT42picureans. 

25 jgjtfj^urrssr g)or/?5?(u«5)£xiuj/Tfftf)iiD-Natiiral necessity. 






qgmr(^meS4o.is'esiu.Quppm* . .^m&}. ujiT6iiib<5®jDU-l& $i(§ubu 
®jLh 0%z5r<sq&<§m Gmrnmt® 6U(§®j&jb@ (Lp&rmit 9 $)&rQ(®S)(!5 
$j$<£dosriLirr<sn!t £§)<& &($$§}&&<&! GTjbg)! ^j^upmp p/7<srra/ 

i%«6i<^r 20 g>&§i®}Lb 6urr$iQjDjn r^ji^uumL^ajrrm ^p^iiOmrrm 
mruGujbpgi. SijSI&&gu inmuufrmminssiiuu Qurrg}jjj&& 
si/(SWiru5a) &-<smmw 08stiu$®) Qu!fliuQ&fT(r$ wrrjbjDth .stjoulL 

«arib &.eo&rrtu0 ^tupm^ s\mdmiurr<io f Material Nature) 

'«^Hgp' «jr^iiro ^^^Bot (B^t ributi : 

U6i) nffijb(rr?®kf(Bi&iGfrrr&LJ qjrs&&®s$&muQupfD j|}#<ss(!$£ 

®fJiu$e ^$^no%dQ[T(&& &iTiLL-<5iJ?T; (B<s&<sw€S5r^ 21 cr0sr/D Quuj 
($mL~GujrriT . Qu>iuuQucr($®fiiuGO ^jS(^Wit^ ^j(3!5&§l l -~&i' 
g)oi/f g&® ^ii)iLf ®&@rr$$iLirr&aiLb (TheologianJ ®©^/r/r; 

i3jnj&§} £). i3. 1665-^jw Ufrrflsro 23 tnrrjsstr^^ g)iupfl»tf 
€nu$<GG)if. g)«w/f s«51o61Guiir 2 S Qa.yiOir 25 «gfiiu &j&<®it 
mofilm &rr<sog>&®srt. GTGarGa/, ,^©/if LjJbgluStt QujbjD 

(n?if. G&LLi-fi&LLL- 2000 ^fm®&®r uiu<s$&rj$& &$&& 

20 ^/fl«foL-/rilif«lvAristotle. 21 Gasniewiif-Gassendi. 
22 qfr/TQsi/CT-^-Provence. 23 un-jflsfo-Paris. 
24 ffi^sffiGiL/n-.Galileo. 25 Q*ueD/f-Kepler- 



20 ^jmti&i&gi} Gumulmu* 



i3rr$0$iamrr& @fc&J5Q&mt ^jif}€rdu.fTLLi^.s6lm Ganrm 
marsmu ffrj3it$giLj LjrtLGl G&uj&mif; ^jojrfsdr umrmL^Si 
mrr®)&$uj Gqj@j QLDUJuQufT(§eifliuso sifBt&iT&dRdn' #(v$^jj/<& 
<g5&*r <@uq&Q®rrmrL„m!t, ^tsGai, mir&omn^ (srmumf 

Lj®3(ffi)8irr @ fi)cs<# &$uj ^^^smrrssr^j — ^jmyaaerrnr 
€0rr6sr§i- — -sTGsrp Q&rr®rfm&u36$rG(?. GlL-iLir&rfLL ikanmu 
GuireoGsu £§)&/(/3Lb ugoG®j($ ojms 0a^9\3ii^ih <3/|p/#<95 

cyftear u^Ga/jy sama ,^^»'DUL/««ot.t^ld ^jajamfKi^mrr^jLb 

6u nr m -— u9 65 <srG$<&rr& Gimrr$$h.L-& Q&rrQ)<so<ovmb- — sBmr&mSi 

somi; LD$wr<s®(5fc &m)<om$u i£lm r56sr(fl]'<&& a<soa&uQuff)}®j<!Bnr60 

QL~rrm /p Q ^is/fia sgojs&I <sB®$GujnrQ&&LjQuihg)i6h<srr68r* 

ujrrgB /glcfctiuS®) ^^G^iueDrrm ^m^j G&ifjsgifflm ldsmt nyGurns^ 
&Ssn €$&8iiffl6rrmr. ^fmjSlujLb* jsoffGsr &rr<sv&0€O iB&g Q&<stfl 

®Bisj-6&tfub, <Q^fj<snoj <&{<$$i&}U GurnstiGsiJ &i—uQurr(nj6tflm' $i£nU£\ 

6TSBT/D &(§&§!& <57(LgJ5&@!. ^€$Tgtf ^ITU) *@L-' /f/flo) urf« 



srrmesis 11 

*@r<fci' jiiflgpjib sirneu ^$&&usrr®gjgrr<sfo i39smj&§i&tmasr. 

&fbjD J§?®}u5l€0@rrmr ^msn ^/|£>d) G^ip$G^iT(Siilmpm. 
$i!ff)l$iLjrr&; t $rrrr<oRu%w stj5& ^tmi&mm f<fF$iu/T<fs# G&rr&s 
G<surrLDiT($v)<so Qp$a& 6h.g$&m fMoleculesJ <5r&siuu($}u> r^smiSi 
&®fl<S8r G&rr (&>$&m) tym^&G&rrmff)} <3jjSi&@ G&rrZkosB 

(§uu&rr&® G&FTmmGDmb. 

£§)<& ®(§0§} Gtsufr}} u®) ^ixfriu&Bajn-mn-&m(T6$ih ^rjh 
$}& G&rrmmuGujDg^: ^@m LSpGiuir&ih ^m®J&fD(Lp@s)j® 
u$gq ®J®rntj&<&@i. iLHSiimrr &(§$&(&} ^ ^i i,&8strLjujh t n5!uj 
Qurr§t<s®LD3 ^(^^^ j^joi sesommu qtf}j5@jQ&tTm<§njib ^3 

&.u$prjbp &l~u Qurr(r¥ ) S5rruuihf$@ G&Gffleurr&u L/if?/5j/ 
Garrm^fffdi <simu5i®m-& si^u^^^ 6$lLl_j/. 

ijtuMsSt Qjiffdf <m&z : 

^©^^utf iunr«s5 /sn-iL c§0ui3l^ Gm-smu^uj ^$$8uj<so 
^ijrriu&@ l ujrr<m[t <spff ^{5J$G&)uurf; ywuftC uiruSIsb 26 fi). l$. 
1627-1661) <srmn) Quuumfj<& GmirsmrL-tMit. &}®d<mix €$(§ 
QLnujuQu[T(njG(fluj®) ,3jjSl^rf nn-mgjj G^rrmsam^sBL^ €$(§ 
G<sb^u5lujQ) oBjbLJ&rGsnt (CliemisU , Qu<srr$& ^0(^& 
(PhysicistJ OTw/p/ G&ht l_G<sd sjpLjm>L^^§j. ^a/0<53)L_£o (ip« 
S^ ^/j/Tttji®, <avrnq&&6$mr G&nm<s®&mtuuu!hi3ttJ£$; 
$p(§ (^jzSuiJlIl- Geuuu j§i<fa)u3®) <$$(§ GiuriLfeBm ^(Lp&sgmg, 
iLjih &m <3i<sirm)euu-iib Gli(§&(8j®lI@(t<si) «su^ii Gu(§&&ji)-u®)m 
(TroducU <5TuGurr(i£8tfih mrrtrgLD®) ^(B&tgjih srstjrp <sB$£®uj& 
«<swL_^/5^/rrr. G<suj§u9uj€§I<sq ^«sii/r Gsnp usu (Lp&$liu 
<ssdsr® i3iq.UL]&&($>nj&(3)Lb srrprsmLDnrsi ^l(§^0iTff; $puurr&& 



26 p-rrun-C umiSeo-RobsTt Boyle. 



12 ^gg)/cs^@ Qu<srr0)&ix 

jtBrrmt Qu(5/5 Q@nr<smt~.rrjbj$(®s)ri' Grmg)} Q&rrGO<soG6ii<sim($iu}. 
€jpQsimQ®i (usijtsvrit&ffl ^/^uus3>z— ujrresr g£)ujjb<5®& $&ip&@l 
m^i^m — 'ispiuajib ^)a/««(^pii), usmr<m)i& Qj3(^ULjLb — 

€37777 c§£(63)Q), Ufru3(S0 (lj) JB $ §2! U> £-<5tiafTUJ& (Lp6S)JBu3<50 g)« 

|sI<sb &mlu}.(g5)rt. G€u$jslu5iuj<50rT®) ueoGeunyuLLL-. Qurr(§<sfr 
&<&fru iSjd Gurr^mmmrrs u>nrjf)p (tpL^^^sy. urruSo) <st(l^lj 

mrjhjB wGSi&u QufTqff€rrmm iurr€qu> GTuGurr^mmmrr 

turr^msunjub €r&rr<su§i 90 (tpmpu3&) st^sd/tu Qurr($efT&6ifl 

mm fAlehemistsJ €T(Lgui$uj t $j®$®<3$$} (ip(b$g$i& G®jrpi 
ulLl-, efi(gs)G8eSl(njJ5(t$ g) u iSpreSltisis <ST(L£r5&§l. ^djQ^jnr(Q 
Qurr(§%mu4iA ®j$)$ujrr<5i epGp g^/f sfiq.LiU6mu.u Qunr(§6trrr& 
LDtrrh/$ 6i9L~6D/rLb mmjn «^yif uumt-S; a(§ $$&($&$& uem 
63)t-«j $)rrff®jrr&u> (Lp8sfr<g@giJ. €Ti$<£u Qurr(nj8sfriLiLk, <3j®) 

mml.i^.rr «s, urr@rr&@€®&L) Qurr6sr<gs)& LDrrjhjDeonrw. 
c^^3)«i>, $i£§f6®pu3®) GLDfbGimn-m&ruGujbp GTib(Lpujjb& 

u3aj<£o (LpmpuSsb GresrgiGtA qp^^}^am (ysu^tjurrgi. GT«arG&/, 
^ib(Lpmpu3@) — G®j$u$tLjfb Q&\uQpG®fl)&(g) ^il.u®&$(es)6$iui 

Qa/®f7?UU€3)L-; ^(MS)®), <&$& GoJJgltlSujji) Q^tU(LfiSBJQuSl(^ 
€#Jlb LDITjf)jO (Zpif (U/TJ5 <3fLq.LJumL-u Qurr(§m&6ir ^KgjpGjB 
§ErG<siimi($iijb Grmugj QujDuu(gi§lmjD£i. erasflmyib, umtfl®) 
mn"®>&$€S!($J5G<s5 @jg&mmiu u<so <g{iq-uumL-.u Gurr^msm 



j>im)j<3iQ3irrmm& IB 

®-<$rr Gr&srugjj ^n-^rrjjemiDrfm GT®)G<stirT(§tA &tj$ljs§> Gl&iuSjlGiu. 
(§)u QufT(§®r&8srr (SajfguSlttJft) $®$[Lm&m fChemical ele- 
mentsj ffrwjry GULpritBmri-. ^msa £§}«&■£}/ &rrih stj$j5§I&r®i 
epGp- LLrr$rflujrTGsr QCi^.^^lLl^ «g/j j/ ^jsoil^ Qaj@uS!ujjp 
<5n.L.©iJ Quw($®T3ii$$&(g>w ( Chemical compounds; oprb$®$& 
GtoJ(n?m<s®<su* Goi^uBiup sh.LLQu GufT^efr&etfim <srdm 

u®) ^uBprti ubL-.m(§ Quiffiu§j. S7rf^/u>, ^g$$ojrrm , 
iSlifi&m (Lptsj^ujrr^ Qurr(§ma&fl€W &h.g$&m srsk^i /5/ru) &($§$ 

$)®njr)i iBirih <gj$iJ)£j}®x<sfT G&rrsmsmrrjhgtffni tB®$i&nb3>€ifl&& 
sp(§ &<sd<su /b<s® JD ldlLis}.€$jGld urruBso S}f3!5j£i(§J5<& n $1 &&*& 
j2/tb, ^j<suff Qoj^u3uj66lm Gr5rr&&iii&SsrruLjib Gf&iLHso&SsiriLiLh 
(Lp<$S)ft)ULJ®&>f£i& Q&rr®)g$}®J$®) Q®jjbj$iUQnL~j5j5rrrT ^rmGro 
Q&rrGO<oO<soiTLb. si®irr G&rrmmgi): *&L~uQurr(n!}Sh <stjs& 

(Lp68>JDU$(6S)Gti Utgt^gjU Unrif&& ^fSS)61/ |§)657OT6B>61/ mm ITtf 

urraSo) a*.jjSluj Goj^IuSuj®) &®$L£>m&m QL-Uirr£>i?LLL-Gb Q&u 
iSitu wffisr» sirrfbgtf» Q/5(^ul/, jSff ^tmjb ^sisBLDmJsaflmg^iM 

&3 &Tjb(n?®far[4~jb(§L} iSip® Gso&ifnuGRMt 27 <nmurrft 
G&rrmrfil^tt; ®jeutf o°oL3Qrr(&<& j5mlL~toirf. ^®jrt&nr<SGr 
psffasr GojfgluSIujeBssr &.mrss>w^ &&&$><£ ujrr<mrrrf. £§)su/f 
S. iS. 1743~@j®> t$jDp0trtt; S. l3. 1794^q) &i3Qp&*Li 



27 Osi3a//TtuQfDff-Lavoisor. 

28 o odtQrr(&&u L/rriL^-French Revolution. 



14 eg/gs)/sg(g Qu€fT0aw 

&/@Lb ®^^£T. sriti j&£o lorskp Q&tu$8<sfr &rflujrrmr <sQffl&&&m8> 
(tp&m(Lp<%<50rr&$ j5&&su(n}ib$surt5>rr&sr.-^eupr§i &3n-<5QLb<sa<s®pr 
uS^jth €Tj3^LJ Qurr(§Gifl®sr &ntigiG&§jyih 'obLSIeorTG§$h)L-6sr' 
fPhlogistonJ — erifl(Lp&®) — wdrno 9(5 Qurr(§®7 639®«fl««u 
Qu$/&)er/Djj5/ OTfiSrffj/ j5ibuLjQujbipi ®ij5&§l* ^georreb, 
^uGurra^m -sriti /sg i3p@ cBtl.t-.muw ^Gso^rr^o) GaumrOub 
srmg^ ^jj^^rfam m($f§imhfn ^'s$)<w f Q®)surruj$fVif ^j^jb^ 
QPjb0&l&- LD/rpuLlL„ m^^^tkisfii G&rr&krL^rrif; Gr(fl<g<sSl<so 
&juQurr(§m ^ujmib (^merSG^m) <5rmuu(j)iA ^r^^^flm^^i 
l~gsi G&ftBm p§} snstirgtfib, ^H^(^^o^iu Gurr^m <srmi—u$®) 

G&.nr&8ssnurrj5£jLb Quuuui3m&uQupn)§t. *3i$j5. ^loiu^^so 
iB&tsifiii $&rfl$)uj&s)U}UJ[r& ^mrmpu^ih ^jsnif (tp/b^uGup^ 
G&iu&mt. sioo$(T6d£i 9 Gsu^aStuso 't&rrppmim&rrrio Gurr^m' 
&$$€& Qurr(§e6ST6S)uuiSl®) &jpu®Lb GsupjpisiRLD&dsn ^tjnruj 
G®jmM(j)Lb mmft$ $)®jir s\® &rrm Gsu^uSajjb ^soojifmSstr^ 

mGpr S \.iS. 17 74-$j<so §>f sutTujurrL^nra aj<§£B&rTit. *%j,(<$$<£o , 
um ^<mr(j}mC.(g > u i3mmGix ^jdj<s£lQ GwjgiuSujth. LjGawnr 
si&tim QuiT£$& Qsnrg>g>rrvSipn)n. sutf&rrmr Quh(§ot<S5>ld 
wjq$ eSj§r° «7WL/J5/. '<£rjpQ«5srGsi/ Geo'sumu&oif- fp^Gsurr^ 
G$M$§iu3uj®o wajBjD$$€$ib um^ G&rrm^tb Glurr^msiSitim' 
GunrggfU GutTdfy&wmub L£rr(n?0i(i7j4i(^w <srm^ <5n.j]Su3(§0 
^nr/f . ^oo&nr&igi, l/J^ts 2L-G5aL-ir&&uQujhp Ou/r^afteSr 
Guurg,^ ^m^ s i&rrjb p <&$${& u iSp&ih rip^aGmasmu^^^ 
ermL^mujGuj GmiT^mu^^^^th - «srsfsrujj/ .^'suif- «wl 



29 ^mmjS G 8 a/^<£S<u6b-Quantitatiye chemistry. 

30 Qunr(§mi ®siin LLtTQ? <sQ$ m Law of conservatiori of mass» 



urru3<s8lm Goj^lu3uj8soiqLb srr&oessnq.u3^r <&ie§8)d&Q&rr&r6Q& 

LiisfcLLGsflOT (Ba&rrLjLifi(B: 

£), lS. 1792-$i®) Qff($iDiT<srfloj ^ariLmi^aF &fTifrb@ 
(Sgg. iSI. iAsljt 81 ermurnr Gqj$u3uj£) &®sfiti>mi&®r €ruQurrQg 
^/th 9(75 (§$ulSIlLl- ^srra/ «8fi£'HtffirfM!£fr«8r «aw&jjf Ga*jg> 

®]m<srr ^*6)$$j@yi_65r G?(tj5§! /§rf ^mti^nm^ er&iusjt 

1 : 8 GTGsrfD $B@l<& &majaietfl<fo$rr65r G&frrh&l $ft &-6ssrL-nrm 
G®j6m®uy. ^wfEsmLB^GfDso, wrr^pih stmi—tijrr& mojBiL 

erdsrurrif Gej^uSiueSlesr s^^uu^l^ <oB$tLirrm& Q&uJ@rnt; 
9(3 (gpSiu *&rreo&$jb@Gr Sigi den^uSiuSsotLfib «$fg*/<& 
Q&rr<srr<s®&<s®iuiLjLb $ l %mruu@0<i§ oijfl &rr LLtq.iu §? . £§£,«£ 
gB$!<s®uj L^nr&)ilL-<sk ^jsk^jib u5)«<£ fglL-t—i&rr&a &>.$ 

§idxtD§l. Si®n& p/t €r®£&8&rrLLiq.8sB6iQ&rTassF® ^m^m 

&<50f&§i jSff ^<swL_rr@a>Qujr<t£^/» &ffQf £)<&&> jdcmu 
$d!m §jes)jne Q&nrjb&&n& Q<9>rr<sm® j|)<si/aj/T£2/ /grnb &jb 



3,1 Gg. i9. ifl&L-it-]. B. Richter. 

32 $)<sshd tf^ib ui/rg» «$J5>-Law of constant proportions» 

33 i_/r st) ilL-eSr-Dalton. 



&rriBrr&£ G&irn}§j &pff$u GufiluJ ®&&®)tTm &&srrm-~£\& 

afi»00 ^'CRLDL/iSakBr* ®jnu%mu3<fc &rr<smr opi^S&sr jd §1 . ^°°° 
fifrcuff, i)fr<STOT® mGMDilrr^shr &ggy&Gig£tb p/f ^«arfigjfiSr 
^^®jih Q&rr<mi~ ^jmLLuGu fiif {LpGVashg)] *&<§&/£. ®A- 

u&n>@$ ^jBsmujnrs a.dr&r&* /g/f €rnr@i ' tsrrib euipr&i@ih 
«9aLL®u Qurr(5<syr ^sefSl^m ^f@v**(g5ii) ^^dlL/j^sst 

i^\t6CiL\—m O^frdisroasiiiSIsST-taiOTfrirfl: 

G&(ft$§! GP«u« 3hg}im&rfr^impm €T®st ff) <sui^<snmmfl0 (ifimjD 
u3&) eBms&Lb Gupa^t^iu i^rrodiLi^^^r Gaarmms i^€mr 
@ih suerTrrtf® QurbjD§ll ^o°o§} <$(§ Siso ^<srar©*6iff<sb tglij^^fT 
mnm 08so0^^0uGufbp ^}$6Bijj<sq gu^aCSa/rOT/raa/ib 
(Postulale) u>rrfliugi. ^. J. 1 82 1-®* ^ajafiriLGfrir 36 
st^^ §j^^rrs6Iaj fsmKBu Giurnya ^$(®it ^rf#<fF<s»/T6sr 

■qgfffA<g«ftefr G<su0u3tiJjb Gan-mm®®® s}uluu<s®l~& 

(Hypothesis; 90 <®$Iui3lLl- Gsuuu /fi&ttuSjjtfib &(&&*$ 
&wib <fu3 uiflLnrrmropmm <sr€Q<sorr ojrnLi&a^Lb &u> <or<sisr 
GP$&m&tL{<5®L-.iLJ fip®)& mxg}&8ofra Q&rr<sm(B)<sn<5rrm. gfimguth 
^a 3>($giG<3icrtsrr G&u&>dm?Lp<soih GinuuiSlAauGup Geusmr 

34 /g/f {Lpeoa 5n.^/-Water molecule. 

55 u>L.ffi/@ «?<$ <s*5?jiteuJ-Law of multiple proportions. 

36 ^euarr tlGp- /r- A vagadro. 



gymys O&freams 17 

turrg jbHzrtb&piMTm si^uumt^^ &cir$<5BigiLiijb *&fmtfij&3)l&> 
Qarr(Si&£5§!. <$q$ <§ $ u l$ £ l~ ^oto/ ®inr(Lj@S! mim m j&je^r&i 

^6VDilp-®Dm v gi€WM&®SmtLiLb Qmrr$zw(gitiim$! eT&rjry lS&js 
§IlLl„u>!T&& &h,r$ dJlL„<svmjb. 

.«gysbeaj/ ^emtf&i&mfim Gurr&mr^iii eBSl^fii&dsff ^ngp$ 

^jjSulSlL'l^. ffLDtu^^ldo gL&rerr ^gp/csatfyftesr (LpQg<s&LDUJn-€$r 
(Absolnto) <&mmfidm&i Qgrdujn<$uf&5$Lh t «^ @^JulSl1i— 

/5/tlI® ^j$®$iiu &){${$$& uS)& ^jgl&LMTGsr tLp®}&^rf)i<5i<sfftm <^ng/ 

®J$5}6£JLD 'Gst'jtjS &6SBTI—FTIT, ^)fiW@/iXJ ^ISiJIT {Lp®)&0h.frtf&6$W 

37 Quif Gy#6$*u6fo-Berzelius. 
&—2 



18 «g>j6$5)l&<9i(i$ Qu<srr$&u> 

(Lp@<s& Qp&eorrm@ Q&rrL-iiiS moj^^fTff. Sljbfi s8m&6®iu 

SrUHTif 1 20 ^<sw©<^l1@ (Lpmmri £-<sfr<srt ^j^ja Oimrren 
m&u3<sti rglSsvmuj ^jojsunrjr)} &([7)&&ldit&& &h.jD&)mh: i£\&u 

lB&& §Ij$iu & sstn 68sfl&6®&uSlgUGrrGn Gsu^iaSlindo g5<s$i&mi&i6nrTm& 
(§65>pjgg}& QsnTffhsiT<aOmjD' t g)^ gstfJiDiii&GtflGO Qu(j^ib 
ucr&rtsiLOiLmesresieu &Gimt~j$tuuQujbn)l<5filLLL-€tsr. ^jgj a&GsflLDiij 
&®fls$r Qurr($<mrG®LL eBSl^isia^Lh &ilL^&&lLi—& Pifliurretr 

gg>C51/Dtl/Tg0ggr «gygB);68>61Jfi)5?£_ ^«<SY$0jO63T r^/ ggg)/ <aTJD&(&)S$)fllLJ 

sL.&i<s(rm* Gi®&6$)}th t u<sv jgjan*— Q<su<2ifl&m ^m^jib jSp-uuu 
Qu(r^LDffO £§)0/5,S6w. jty 6ws)i &&6if}<5vr (Lp(Lp<5mLDtijrre® (Absolnte) 

ujbj$Gmrr fpesripitb Q@if!j5<£urTisi.<$o8so. pinang Q&iflj5<£ 
G&GDeorrLb ep(nj @j$ui$lLi- Qguuu i$8sou3@)nb ,si(Lp&a$@i . 

&m Jg)®«@Lb <ormu§i ldlLl^. jy/Stfl. ,/5/rib ^®^<sBdsmuujb$ ( & 

i?LLL~m-°Lb ^&&(nj&$8s$!<2uj Q<$fTsw 19. (/5/5^/7. ^isiibigstGlo 
jqm)i&&efilm 6UL^eu<&<5®guujb$GiuiT ^i&jjbjrS^mL-.Guj $<so 
©/ld efiiesif&SBntiLJjbjfilGujnr j$ld&i§ s^ssnp/CpLD Q^if!uJfT^I(^^ 

^iflyp QtDiriflQuujitiJuir6n , ifl«r @j8ljlj; 

3t *(§)«> £1°°$ &$ifl<5& jTfism ,-gyip/u Ljmp'UJ 9 erdsrugi 
$($tom&xu> ($(& <gimrt-u u&'$-®jrfi 5.) 



&§}. $l<surbr5{<so t$mmm<&uujB$ sp(^ s$s5 GiaujuiSulj 
Sgfi&Gorrg gm&tm&ish &,trib ( Extremely hypothetical conjecturesj 
(LpSlLp^^^^ffar. &jm$iL}ih t Gw$u3iu$o (ipmpuSlGO *$iemiSi 
&®rg}n ll &L-uQurr(n > etf : lm £§)/p/J£)(u/7W 3h.g}&m — ^e5rQ{«*3K£ 
«sB^iLfr&iSi 3h.r$(@s)€0 t Q&j^o3ujisv GULfl&mrregjcb (LpmfD&mrr 

mmn^ fsrrtb <g>f{$j5$(Bi5& Gurr §$$$&, .(g)^ GsutBuSujeo 
*g>fm5)i&&8sff Gen n)i (Lps®jj)&S$rr& m&turrsm® iJmr(Siih i$/f?<£#<£ 

rflj3Q&rr(nj <suG$)m ^ |p/<&<$ m ns lo/t pn)ii &n.®Gwn- ermrugf 
lilOgrsinL Q^nr<s99iL_ /y>t^LSX|a>csfr : 

fAbsolute indivisibilityj srmn} Q&jT&rr<5®&&@ (iprj<^m 90 

ffi^rr<gs &<5mru-rnT. i3Qpr€iril. (Sl.iSl* 1785 — 1850.) ^S; 
Qu(rhLburrG£}iJb ^GGO&rrm g^iA(ii&^£gu<o$iL~.uj<s&Q®J — &lL 

■&G<su (Integral multipksj g)®/5£«r srsfr/p Qwi£iwas>u>u9m 
^li<$.uuffi)t—u3G<oQGuj g>m si^i^rrmdiiadsfr (Dednctions) 
*$ie®Ln£5@rnf. gt<so<50(T <&}&&}}&&(&& e&GMDLLijvgm *gy|p/<ss 
&GfTrrsQ ^<s®w&&uQujr)n)<5®GijGuj Gimn) ^/ai/7^/Q<s/TOT65)«»«5f@ 
^(50 Qldujuxs$)lcGuj ^^.^^OTLo/r^ ^/<sb)ld/5^jj/. ep(% aiflujggsjj 
€Si^fDil.[f^m jzi <5m}! <5nisi]uGurr<so ^lLl^^^iLl^u um€sf}gr€mQ 

€®€l&ll.ff®D<sisf J$femi6GH5ULJ Guitgo <p fD&@mjr)Uj ujiJ^^p 

4 i3Qp swjLl«Prout. 



20 ^ gg/ aEgffl) Qum§fr8>ib 

m^ilrr«®m^^i&®<sfrn®$& G&ifjBMISI^u^CB®®^ 1 ^® 1 *. 
&rmG<su, mGMDCrr^m jyemiGm er&eoiru Qurr(§<srfi<sfc g)p^) 
mnm 0h.$iaetrrr& ®($&m(36uessi®w ^<mu^Gupuu®®mrngl* 

g)0«5«(Sffl/w©ii) <srmu-G®&>gM>rrm Q&rrwmiG<$ud®($iih* 

LSQ£rarLltf^r &®$}G&nrm ^&arfc/<g>a> 6puq&Q&rr6nm£> 

&^m<&, GiB<sdrrm (y>jhjB^&qp&&<s^&&uQufhGrD &u.fi&gl* 

u3sk $x§ Sigu u(§j£l6SiUJ&Q&?TGSBrGL- $&tp!B&§]* <3i§l &jh£)l& 
^(5^^ tustoingg r$SsouS$o, t5$$®sr <$!&§}]&&(§ Qum$&g5$GQ 
^u^uumL^ujrresr um^dsmL) Qutr}iej<s$)@ jsnrib i3®srmir& 
&rr68®Gurrw> 

«DicaSad) oouircrGL- ermumf* 1 (8l.i3.1T91~1867)gie§s)i& 

ffinrrf, «&jGurt r &f 6$$}i &Q<3iiT®T6®<3i®s)UJ iBm&ftfj^ Q&rr®rmm 
iLjL~m @j8sm&&triT. iBm^iii ffipuu Giimu$<& g-tf)©/ (Lpmjt) 
uSdssr ^iGurir <$0 asmu uni—n- a* 2 0%so /5/7 lLl^iu^ $<§ «a/ggp/if 



41 €®w&G&®) 00 u/T£rG/_-Michale Faraday. 

42m = ect mmugi <gj0& Gvrnuun®. JgJJS)®) ia ^(§Lcrrp 

umb^^mneo &ett&\(eBli$6)iq.&efil£o); e sr<ssruji/ <$iuQurT(§@$m 



(tpm/ouSlw ^ffmfL^uGu^jib l$ot u(^a€s>sujrrm (electrolysis/ 
a-65brt-,/T@£i5 — G$u$u3ujq) wrr j!bpw&e$sc> SL(i$iLrrjhjDib 

^ewf aemL-j&j5$ eS^vurrc^uu <3!dr0ti]Lh, erj @/$ul$lLl~ 

Qtiir(§m&®ftm Gurr^sbwesuLsus^ *pjuQurr(§&T&eift®sr #tJDueo. 
6Ta>L_«^L-.(S3r ("Equivalent weightsj &-JD&I Q«*/r«w(gefffl(rfflr 
OTfiSrpii) «gya/rir «<s$3r® iSi^^^mf; gtgnGsu, &Tt$nr&£m 08so 
uS^jshsfT Qu!T(n)<sk®€ff!G) — sp^ 6U€$Gaie8srSsBBrai QanrmrL~ 
Qu/T0sir«d?d' — - SL^uarjbpw rgj$%L~i5j£ Gurrr^oTseflm 

s^a/ GarreMrtp&renw. i&mfgpjbjo&SrLt-. <${$m! sjmttou 
i3dsmm Q&rTG$srL-.& 6fGffUGs>*% ||)«s sesar® lSu}.ulj ^€mrff^ 

Qurr(§€iflmr @diQ®t//r/f «gyggyo/tb. &i£o.w§i {Lp<so&&h.n)iu> 
(MoleculeJ ^ff5r^/ ^@>®j^ ^«Sr^j/a@ GlojduiLl^ iBsk^pp 

^f3turrg& Qpeisipu3€B(§utSl^jLb — G@rrL~frq QmrT<s$st®mm^ 
armug! G&ifljs&g}. g)^ g}.tf, 1848GgoGuj Gaiuit* 8 «r«fir 
urrprrnso <§0ui3L„uGufbjD@rr(§ih. ||)j/ pC&j ^sir^&rm 
LSssr^jhpeo €ruQujT(Lg§jLb €$Gfr ^i6fT6ijmsfr Qu/r<75^L-eBr— 
G®in$ GB^L£)rr&& &hjSl^€0, epGp- sr-etisresifi&m&tLjeiTGr ^ggnf<& 
«(g^L-tfSr— cr«Sr ' a- p es/ Ga-nrem^&r&r^ €i€®um&& mrrrremr 
mnrifiuj (Lp,€® jbuBgo G j&®flwrr&@Qm p&jj , ^sarp, CuDircb 
(Mole) er&ugitb' Stririb-jigil (Gramme-atom) erssriijg/ii} 
*gliq.uu€$)L~u Gusrmimm ■ gfGOi§&Gitrr& <skitpAs0^iio Gwjb 
Q®n-mmuGujBg# €U(^^mpm, sp(§ Gutr^eiSeSr £p&)&6kgy- 
«t€»l- (Molecular weight> ffrj&$i sr^^sb ^j^ssaGug^ 
BmpG&rr <&U%&%o® QprfTib <*rmL~ujm<sq Qurr(§4vr^rr&sr ^u 

43 Gmutf- Weber. 



22 <$/|p/<&&® OumiSl&ih 

QuiT($&fi<sfc *SfJD/T(a)' €rmu§!t ^^/Ou/TsuSa/, 9(75 Qu/r(7$ 
«$<&■ j%m>i-mmL~. (Atomic weightj <srJB& <srmr<$W)<fo ^fSAau 
QQ{piB<sfcfD(B&<T <£!&&%>& &\rrnrih GT®S)L„ium®j Qurr(^<Sfr^nrm 

l-it s ^j > &<si6leg®$6tr (O 2 ; Qp<so&&x.(r)!-Gr<5s>L-~ 32) 90 «(SLo/rd)' 
crmugy 32 Sjr/nJb ^//5^ oJiraj^Bw GrmL-.mt§& &ldld; ^serSI 
fgmfim (O; .^ggy-grsPL. J6J $(75 'Scrrrih-^^j' Grmugj 
16 §fp-mb £qj$& MrTtLjeBmr 6T6b>*_«e@<£ «Fi£>LO/r@$Lb.* ^(75 
€UG$lQGW5md5m& (UnivalentJ G&rrswru. $<5tflub&$m spdj 

fCoulombs> '*®@u>. usosu^jGsijmr, fMultivalentJ g>®$ 
^msij iBm(®s)tnjDG8l6fc Qurr(§^0tDrrm ldl^ieiSi ("Multiplej 

m^m&id^s^m Qmm$®tf>8h g^mpu^®) (^^(Bot^^iI: 

t$mpu$£o rsmL-Quji)jDm; uMrs<Bfi)Q<&jGb, 44 GuirebilsfULDiTfisor, 46 
&&fim e8%str®jiT8; &}oo§} 6^(75 &sfl\urrm ^ffil®Bujw r§Ssti&(§ 

ggmr ^G&rrGL-rruLSssr ( 8 O l6 ) *gy |p/-sr<>3>L~ 16' 0000* 
«i^)£f 9^(S5)si) ^}js$m mL-.&$uSlm ^rO^^jGmrr^ Gaiil® 

p/f jy«@. 

44 ia/ri6&Q6y^-Maxwell. 

46 Qurr®)LLeh)LDrr sw-Boltzmann. 

4$ &®rrr®[6lium~Clav$ixis . 



48 



®(3JB& fT g$}&> (Lp&G$T(Lp3}®)tT9i ^ggg)/S<ggyflggr U(§LDBsm £ J?/f 

{§}&/(7$«&<gj (Lpm<s$r@rr& <surrLpJ5<& fjtuitlL GiDiii68>tru 
(SunreoG&i, q)it<s^lBlL srmunrrr surnijsmo^m ^/«-s-ijn-iL/oS^jr 
f Internal frictionl c^crn-«j/5d5/r /r. ||H($«@ (ip^G^if ojnr« 

% §j > mr®mmrr®g$rrm ^rnyoBm u(^LD<shT &ifliurrm- (Lp6&>jDu3&) 
dUssr 6p65!(fr?m <su$m<5 : Lunr<9> <$£(§ O/^/T^G^rrLl^a) ^«B>u>^£>/ra> 
6$®ib. £Dj§<s$0/5J/ «3/ggg>/ <srsii<sufiyr6V @\$iu§) <*rmum& 

Uli!— ^ SS^l Si3iSfT (LpJDJ$3}I& «6Wrgg)/«@Li L/ffD®«fl7 

G&rrmg)}. 9rrmrx^^i^st<sai^(Buj mn^iw &$(T<sum e$eiflu$®> 



47 cun-s^Lfflil-LoscIimidt* 

45 prrurriL Gtoturf-Robert Mayer. 



24 j&jm}}&<3>(n<t Qum$&w 

&LHr.p'(BL-u3e8r &6mQL9q.uq&&<sf?!<5fa-Qp®)Lb iBm^pp^Bm 
&tm)t9>8i6fi\m ^(§ulj &rrg;g$!LjLJUL-.& 3h.i$tuQgrr®sr(fr?u$pn)l 

Q'ugy&&r jD£srQ®Jiu®sr , <£&$&& $ckiii5}®) sjm^. <£&$>£& 

J§$aOuS$gI6fT€!T lSJ 'S& (g) ppm ^gp/Mefr, SfaomrrWgj ^/T^n-fTCTOT 

®§!}!f&®B<so f Cathode raysj ^ilL-rriroou 49 6T<zvru®jrrrr®) «ot® 
tSif ««u Quppest; g)« m$&&m &.ujff^ (LpmpuSso GlbgogSI 
&rT&muQupp GurrtLfa&isifisb SL€mL-.rr(§ib iBm ^pm&mi 

IS24-I024J mmrurnr 5MT$gu qw®$l<so GT§iif(Lp$s$r& mfgltf 
&®fim €$§$m®fB<s$>g K$yjrrtujh§!> £§)/&£ <&§!&& *3t<srr<sBmr 
&tTpm!tAiT& u9^r <qxpp$$§ip<§& €T$tt(Lpds$r3i &>§$if&<stf)$o 

€3Qj&&m<£& &mrm$L~ (Lpis^^Lb ermigi &QSBru. : r$j5g>nrit. 
$0iT€fyL£iLl.ts}.m &nr ©>;££) ©5! <tj> /g jy ' €$($ $6dluutLi~ ^tmtfdBm 
QuTT(§mrmwmaj sjtid ^^^^^uu^nr^ih, QoUirg-(%L~u3m 
^€m(Sn3iq.ULi<3i^€fflm &rrrrGmwrr& tllm^ppw <$i€§$ij&&®fim 

08si>a$®) — sr^(f(Lp^sr4> «^/tdBejflfib— iBmi®s) p p<5\)my ^p®f 
Q^rrmris}.(§3i^th Qun-(§<smm>u}uStS5r ^<syro/ /5/T/i «9^-P (jp«Sr 



49 s^LlL-/r^oou-Hittorf. 



sgjmu® Q®rrm$®& 25 

JD&I* iBs ^jmrmiDuBo) GL&jbG&nrzmL^ u®) ^fGrrsij&efFIm 
@HlG<so&!T&<5ij<sh6fT a>Q/DLL/r ®gm ^j^jsBsk Qurr(ff)€ikr®nLBii!il®} 

&m fElectronsJ srw^p oiipmmuGagii^mjBmr; ^juGuiump- 

$go $}mj$iLJ€®LDiurrj&ffi}. G®j£g\u$uj®) j&<stf)LDm&6$mr e g>/ggg)j<ff 
«s>6y$d) jl$.& s£iffl0^ 0dmu$<so uguGguk)] Qurr(iJj®5vr6®iD ^msijSim 

Qurr(§mr(oS)u> ^i<sfr€ijmsrr &nr®®!uQujn6$6i)8si}. GJGO&Llprrm 
®m €TuQunr(LggnGtij GpGrr ^(srr^ Qurr(f^Gm^DLDiqL-€k^mm 

@6sr<5mjo ^§)<2?«<« GoL!€wQiLh srmn) G<&<o®®jiLfL~<s$r u$l&& @Ijdj5& 

u<g>JJu Qurr { n)6rr&<srrrr& $kq g g><so &*.($& mm/o &(§&§} 
«$}($>&& 90 ®<so ^mr® mafia) uiq.uuis^iurr& ®i6nit&&\ Qutb 
p§!* ®(5 6®iut5@(gj GusiuihmLDiLjth SLmm&tf. ^foojg/ Grssrm 
Qmm(n?<£o, &$rrLB^(<^jbpBso&@rrm g5<srflj5& 08svu3<so 

0dsou3G<sdGuj &tr<oStiruQug)]Lb. £§)i£ r <5 ^GgjUGiJ Qldojwss*ld 

q<95 &h.ff$m6nrrtB&> Q&iiTmr(gtmrm€sr; <^®G®] 9 <sptt <or<sd&LLynrm 



50 0DG/L_/r<sBf?-Stoney. 



26 &i<m}im®(§ Glumrlglmih 

(LpiJb Q®j®if}uumi—iijrr& uS ji/7 /r/s &jj 0jQ@tb; ggjgtGS)®) igJ^P 
<g># «sfldusu <3}<srr6i]Gri(Sfr Grsrt LBm^jTLLu.Lh <sr^9iujimm 
^m$uu@$u$<so l9Ss$stjb§i SJl-c&^ld. ^@)6tf, gg&u&jj 

&ffip <&I0J5§1 Q^rrmr(S><sfrG&Tml; ^rEuiwmGijb, ^sujo/Slsm- 
uifliBrr€m(Lpth Q@&JB§ifsSlLLL-.^ . ^m^jib, &i®ft)]®mGtT i£lm 
&rrpru umrqm^fru Qun)^j&rerr<m er<skueis)^iL/Lb <3ij$j5£j] 
Q&rrmrQL^rru>; ^<s3>o/ g&tfsrp ^va)6U^/ g£<sar/r2/«95@ GldjdulLl^ 

«r J/. *=f£(jS5)6t?» K2j<Mjnj$<ssr sj6®Lnumuuu rbrfil Gp&rgyw 

QjB<&u i3cr&8l8s5ra@£ JJ/fa/ arrmr Qsumsri^.uj GurrgjULj 

«"*$/* ^€^&Q&rrmm&u3m ®jp-<Mirjbmjr)LJLijbj$S : @lisgSssr 
Q&\u§} Q&nr@hr uq.(^&;(^ih rsmb ^uQurr(Lpgugrr<ok $J($u 
&rr®j£j ^/rpr/ysw^^gr 6TiLLq.u urrrr&BmG(rj?Lb. ^j$^ eucr 

Qurr(§dsn& &rrm)] iej &rr£o {jjDeusupeorrrpjiJb $B masih Glugyib. 



QP<80® 3knn<ss(g5Lb c^||pi«a5(€f5ii 



^j5fftfT60 tfj/SU^LD QurTQF)GiT $& LD ffit >£<&&£&(j>j9$ Qjg$$6l]P() 

GurrifiaB®), (tpgsSlw Qp<5Q&&x.{g}&®ftm siwiAumuuujbrfilvLiw 

(Lp>jbu®($®jnru}, 

ep(§ GlGumsiflg? aymrmt—& ^^uSssruS&o ^nr^jim^m. 
(Lp@<sSl<so ^$%mu umruL^nr^ Gurrj$j£jLLu& «(g^Staonro) 
Q«i/tlL_(5i)/TLb; rgjgm lS!/d@, spif sjf^€®&&Q musisi® ]Jj)<£ 
®<sQG$}&dsfT& &<5wr ®sv>i &@u l/q)(OT)«/t^ jgismmfiuj &$m<sfrm6irrrm 
iGiTjbjnsDrrLb. ^(Gtyeo, ^js= Gffiu&aetr Hjrrsijib i£&& 9fn5lvj 
tf@J5)^ j/«6yr«syr/r« LD/r^^ysu^p^ SLi§i&f§$&t§& ffirfilgjtjb 

Gl&rrmr® G&uj<£&rr<so, l£I&& 9fjSltu ^/surei/ sJGeorr&ijb SLiH/<gs 

L]*0(g8)arr'$ {§)# &#)/ sfGfTGy SL.G^ir&>(ipi£i wrrmibFrm crerar 

*9jg! sutra] j$8s0e®uj ^&SiL^iLfub <sumrru$$$}ih — •&!&&&& @L-/r« 
&60rrib, $)& Q&iuq) Q&j6tT€tflG$)iu *j5)«# 9\0uj t ^tgifiliujrrear 
^Befrmmrrm, siol&rreugi ^ggp^syr/r*, s-mi^^§i ®B($i@}m 
jDgl* ^uSlejgjti, Qurrj$l opsvLDrr&Gsurr siwjS G&u0uS}ujeb 



28 «5y|p/<&<5S0 Qum^f6sib 

Gffo/a) gpo)LD/r«C?si//r, si&%s® iB®m®Lb &gs>jb&& (Lpu^ujrr^, 

fWater moleculesj, ilskr($Lh GguSUuHUujgo (Lp<5mjD®6fft(®s)60 

@j5&m&iu tLp®)&sh.f$<5& ^®$)wumu& (^jB^^S jsdfm 
iSIgpeBtLjerr&rgi, mo/DLiij^m «mm)t H ermtD $5(5 (§rSlifitLL„rr 

i— fra) aiTLLL-LjGugtfSlmrpm. 




Qujbf$mm u@$ ^m^sae^ssr &rrrr&!f} ii!e5r ^p^ (Electric 



m &ig 



Z§ 



&50rrLb: $rrrr<sBuSl<sQ ^'W&sb.jgjam <3jj£l&ujrrm tgjrijiw&effieo, 
<o$rr FF&t&Gtfisvr m». LL t- ll Co uit gq, epGp- {§y&Liu jSSsouSffO erio<sofr^ 
jj§m<SF&®fl6£iU) upff>§i G&dsTjD os^ssressnb &.dfrciresr. sf^pjS^f 
^tudaib j$pr(TGBa$m Gaiuu 0%so®$>uju QuiTf$0&j}€fr<sfT§i; 

3h.it 15 g] (BjBnr&GeOfrib: Gurr^isSm Gojuu $3so sfSd&uuL- 



y^^ 2 ^^? 




.SA 



f CMt •# 



ul_ic 2 .':■' G&irjb&ui-iu utq.&@0$k wir0B 'jL(gaiii 



«f£<gs)6b, ^smat/ Gr&($3i&LDrrm ^&ssr.m^uQupff^&T€trssr; ^m^u 
tymgy&G&rrssrir)} ^3smrJ5Q& fjgjtui5i@§l&rpesr, <s$(i$ &€®et 
turresr Ljpj$®> &<ss)jjujrrm&ffir <pj<sm& : j3^ G&gogu&s)^ ^j^^t^m 
s£ljl9l1@<3S ^psunrzl). u<srt\rm@ G u rr m p <$C3 ^l-U Guit(§ 

Ltorr&<g@rr€GT ^&®L-&muQu p ^w en^m ; ^fggeo, jD®@ 
^I<ss>qj (Lp(Lgsjjii> sptt 6p(Lpiii&n~6vr Q&iTe)inrT&i *$i<o6>iA§i)mp68f. 
ul.ib-2 $ij5giULju fRock saltj uuj.&&$&f @($ wnr$ifl £l.(§ 



30 \&j§®)}&&<3 Qum$l&ib 

G^nru^tuib <srmjo a&Gsflinr£i&6fTiT<sorrw <sp(iij G<oU^m3tujr) &h.LL®u 

LjdreSm&T (§G<sfrtT(fim ^ ffityi -SJ&bsfTtLjLb (C\), GlGumr Lf<srr<sifl<seiT 
G&rri^uj\2>i6!^&&8sfTU-iLb (Nsl) semiri i&§i§\mH)m t uu^&^^lio 
^mGti f$/r <S£(Lprsj&iT6isr G&rr<sa<&$®> ^s3r/p/6>$LL(S) €pm(n?& umfSl 

tiSJepimffisvr; ^msu §&(Lp<s®L~uj &LD6isR8sou5}<5$r ^(§uiSlL~mm%$rT 

cDO-^rf? s-(5a/ib &^6mes)LD /$&»<s@# &tf}ujnr65r (Lpm/ouSl®) 
QufT (j$n>j5<sQGo3so . 

^uQufr(Lp§3 <5TQ£Lb 6*9(53) ^j^f^JTGU: «Ll^a^gjLO/TtfJ/ 

mutu Qu(T(§et^fT<ssr Grmssr? T ${sujb®f>JD<3 : ®n%g} ^uj^^jL^&sr 
grrGmr iprnh GfBrr&8iG6U<s$sr($!ib? ^rG&sresflso, e gy6gn/&<ggft &l~u 

aiKis^uj Qun"($m&dsnuGijrr<io ^msu ^swtott/ii <S7Wfl# m§nf 
urrit&&(hffi®>%30* Gr($ii5§}&&rrLLL-rr&,r5rru} gt ($&§!& G) m rrmrL^ 
LDiT^ifl ^($w&$s$i®T<SfrmGurr<5Q ^msu as($LbL/<sfr<S)rr]<g56]frrr« 
Gijtb QwmrLj€hefflsemT3i6i]Lb ^(rjj&(&jQunmn)] &([$<£ opisj-ujrr&j}. 

&h.ff$&dsnuup$ ^/TT«Jj5^/ ^y^/@LbQu/r(ipj5/ £U)(i/)sb>l_(l/ 
Lj<sQ<tir&fTtl@}u$®sr (Terception> $in®g}& ^rf GTGoSsoagjGtT 
^L^riiB6B($®iGBi ro&l - GTesrGsu, (Lpg<5))nr<5i]j£fT<9> jBfTLh oSlemo] 
Gsusmuj-tugu ^§l&n®sr* ^ ess)! ® sefilm &fi\tucrm u^wm 
ermm? 6p($ %Lp<so&&>.{fSids$! ep® iflaSlujrnr© ujb^i (Billiard ballj 

*3l6fTGtj 8in€WtuQup& Q&UJGiJg>J7){g> tgl&sfcst GT^gb ^mSlj Qu(JT)8i 



&rTG)<&8)l60 &pji<& (Lp6tofl)U$®) *&l 6Si LD (Ug8 (§&(§& J£i<5$5lQu(ff)<9i§% 

aSsi) <gs/TS5pr«i;<5i)6V g-.6m®msmjrrm {Lpeo&<3h.j$6$r sBibuLh flmage^ 
gjji/^nr^? ^//5^ <&Lhu&j${b(j3)ih jg^pcgub lunG^asyib Gjsir 

(Lp<SlS)JDu3£} <5SL.L/6U(SS)<SS<& &h.U}.UJ @n$}UL] £.<OTL_fiT? 

LDrr$£iifl u(§u>m (Sizo) SL(srrsn<cPS)<aiiujmg^ $rmu§i Qqj6$uugg)L-.* 

f Magnitudej s-sfrofrsiBoj. 913 GJ^arif lBlLl-.it @g)}&<3im<SLjm6tr 
€$(§ uj5€to& ^LSlujmaj &itlL®®j<&j&(§ stjs^ ^ferre^ 1 Qu(§&aLb 

eBdssr 10 Q& m isllE lLi~.it (^^i&^mo^GfTSfr <s$fr s}$®L&uurr&u 
Qu(0&$&&rrLL(]}6u<&jf)(&)Lh G®jsm®Lb. ^jjs^ ^(B^^ssrrLL 



__ iu.it eu^ Gsl(gs)<ois)®j, ^oo^rrw^ (Lp®)<3i<3h.j$<S5T ldit 
s-O&j^Jilcsr SLLL^(f^^^iBssrSi &rrsmGun ih: <g}®k?mLDuS!&> 
crcoffiilrrrrcor ji6wrQuQ5ffi® (Electron microscopej €r<skjr) ljSSiiij 
Q&fT(i7) ^^Qu<$&Bsi^&&&uQuj3^&m§i.&iT&rrp^ 6$®fl 

$jgl €£$$&&$& &Zm u uuj<s$ru($i@$<9i Q&rrm<su$®}Sso; ^<g)d?» 
@lgl GTiso&Llp-nresr &jSir&8siru (Electron raysj uuj<mu®&fgl& 

glSsmiurreo epeifl gj6$5rQu(§&§2iujrrG0 simL^mm^eBL-, lB& 
^/^«LD/resr u^uufrpjrjBsctLjih l£I&u Gutfltu ^jmsij 2.0U 
Qu(^ms^€S>0tLjLb ^y«3)L-^o) (LpuLiLjLh, otsstGsi/, tgjgGSr ]<§)$&" 
Gpptu ekiernt&@lu$8ssra Q&rrmrGL„ Guifiiu ^ffl&&h.jr)t&3ftr& 



32 ^Ijpi^ Qu6tT0®Lb 

&a$$gi&&ts!arira- jBthi&nr®) .srrmr (Lfus^^lmp^j: £D/M £-.(750 

Qu(§&<$} r^/DpSM {§)&r ipt sirene® $g$l- ^(§u^i SjGOGOgtf Qpu 

U3/7W i3p-&&l8ssrGiU-~'$GsfluuLLL- jSfflm ^peomsh.^ €pmjSldssr 

c^^aj, UL-Lb-Igjjjll®) arril.i-.uGujbgiieirerr uorr&lHfl ^.(Tjj 
eug6s>giLjGurr& €r@rr®usj} QurT(njSsir GT&rr$u8# sp(§ (Lp€®jDu$<so 
arres&-(y)ui-iL[i&rr €rmu§}$rrm (Lp&SlujiLrTm i3rr&®8sw a €T0^ 
Qp®)&gh.g)}ih ^mwtgliurrmr tglBsotdeo ^<sodso <srmu§i f^preir^ 
SL'hwimm^rrmr. Qqjuu 0l<k)u5}<5& Q&®)sijnr&@}(65)<i0 ■ ^Jo'gi 

ds<g£t2> (Lp^pinn-^ub gjajasunT^ fReciprocal movementj 
i3l6$i&[5§} Q&nr®faFQL~tLj6hmm. 'GroaGsu, fLpsu« ah.^mmflm 
gj}<ss)0-e,&fTLL&tu u0<siJi&8str (Cinematographic recordsj sr©^ 
&rr&), uL-iA-1^®) &rrLLL-uQujr)ir}i€h6frgi GurrmjD <sp(i$ 
Gjbitl^u ul^lb ( SnapshotJ SfiDL.<s(9j/i>. ^jskgj fBfrib Qup 
npimm ^v@/«<s(75 Qu6ir$& tgtijTSlsBm- mrrpmnLrrm ^<&8&$r pirus 

L^uQujf)nS(^uu^ Gurrmp ^LLqw(^)adh.Lq,uj LDrrgglifl ^(j^osm 
m&nuLfih ?B®sr(§ &-mrprwrrLb. ^r&sfl^jib, Gaiuu $)iu&&<g§i)®sr 
(Thermal movemenU <Bnrr®mLnrr& t ^&&u ul^&SSkso $p 

grf ^&€fBg>6$r rgigspjajtb Ltis&&iflturr& $(§uu&rr&u Qu<srr$& 
&ff&<®ir muuiq. ^lfSSasr(fftf? §)&jB(&>lj u$eorr& [5rr<sk<§ 
mew)LLp*Dm Si^)i &&($$& ^fj^r&for® ^ssrB^m ^} mg] &&(£$& 
{§fc§uu&nr&& Q&tr@fcrL~rrG$jU} ^emsu *&iG<& QuiT(ff,<ssmmui 

$BmL- &rr€mGoji^(j}u)Fru$ffir j§rrib ^(r^ihus^ih 'mjrrtLj^dr 



urr&, jiaiairuGcir^cSr &($giG&rr8m& CHypothesis; %$<£« 
G<sii^/®Lb. GldGso &h.$tu®jrrg)i, £>i<su (§<*<$> l~\u &(§^Gmnm 

&6VTUlflLL!T<m(Lp®7ffl (oT<S0B)[T QJ !T UJ Si &€tfi g}} LD €pGp CTfisbTSWfl* 

€S><9Mi<srrm ?Lp<sQSi0h.g)i<9i<sir ^u.!5i§)iLimmm' ermugi. @j$&& 
«0j/G«/rcyf?^@# &(f)turrm Qlli£jul3ljli (Proof) ft-OTr®; 
dft®«), g)ifii@ i5Tii) <3H&Sssr G3<srrSi£lSi <s».p<a/<£/L_sar $gi&§SiSi 
Qarr<shG<wrnb. ®<3 <sumL]€urrso f@cruuuQupg)j<shm &®)&$m 
uSitBmi&GfigtiGnm <gnQp&a$$p@£ &rr[rvMLb ®jrnqs3<ssr (Lp<soSi 
m>.tr$&m pn&(&w&<&<son(&)ib; ®3h~nr<p GiuiuujLh LDmip&giafl 
&m Gurreo g)/5# <sunu4<sBm {Lpeo &&*.&}*<& «gjLfua*ffii«3ar# 
eihiuLi^ QmfT€ssiL^Lq,uu^jGurrffO g>n sfisQ«flr6rarGL_ u%<s 

$tir ^«ro/ ^<50&sh.gisi&?l<tir ®iiU3i3i ^jbrD&ou Qunrgi&$($S; 
BmfDgl <*rmugi Qa/<s^UL/<s«)/_; Giojja/ib ®«ti*« <%>&&& 
(Kinetic energyj «u/rii/alicSr Qsul/u /£)&w»3>il/l/ Qurrgi& 
gjmvrgi. $>Gix Q®juu$Ss»uSI<$o <*reoeorr <surnLfSi&&ti<m {ipsoSi 
*L/pa&ib eruQurr(i£giLh ®Grr &prr9fil g)iu** cf^/D&ou 
Qup^ertmm ermurng ww&do Qsua) 2 srreo^eSl^dfi 
fBtrih ^f&GsurrLh, <*r<ssrG<si] , <fld sesruifit&rrmoparar mnriLf^ 
&eifl<so ®GfT <^mrmffa€SiSiiq&TSfr ?ip<mSi3h.^mm @K&fb&rT#>, 
^G& Q<suuu 0%sd\B<so ^©fa/ir«^5tfafldr ^(LpS>&yvh e^Gtr 
^j<srr6urT&<sii<mGfTg} mm(n?Mp§!> sias&mL<2irrrG8&r fi^ 
G<£/rfiHftefr sl<ot«5)U5U Qurr($($$Lb ^§i&>rrm. 

^(tirffliLILb, ®)!5!§&ou3<iQ pn-tb ®>®) G<su$u5!uj®) Qu>t£itbemD 
sterujib f Chemical factsj (gjSIudCSi&GO Geueie(B&- w N 

1 ^&/ a; /TilGfrrr -A vagadro. -2 torr#^Qa;&-Maxwell 
^—3 



34 «gf gffl &aifff Gum^aah 

jggsouSlGgjGhm 2 ^rrrrw &DQWLL[j^^jLb aimij^BsoiiS^mm 16 
SsrtTLb K^B&Sl^m^ih G&[tj5§} 18 &}prrrtl> jSfrir<sB &*<smurr 
&mp§? m<stijr$ ^rpGsussrGsu $mh ^r3ui$iLu.G®@ ^Lq.u3jb 
&sssru &i&murrLLL-rr®) (Equation,) &-€$&& <5<&&irrib, 

2 Bfjmb mm)LLrr®%m -f- 16 %rnrib ^«<sy%>6sr = 1 8 

Qunr($6M6S)u> 6B£i&&j§ijb(§u u0eonra msMDLLpr^^JLb 
^&<st€l«ig6vyw Gumuli jgSsouSeo Q&($LbGurr(Lg§} jsrrib jD/5^ 

g8§1$$GS>$& &mUlflLD[T6Wr ^jUL UU<S®L-~U§G$}Lb &685TU n5ltU60rTLb . 

€r®&§jl8>&TriLL-rr& t <sp(§ GBiLurf esiOJDiLrr^^ith \ sSIlLuit 
«3£««flggi/*a ( 3&nj5§} <&(3 <sBuu.jf jSprrrG&ujrrBmjDffl €r<sstu 

dsfflrar/— &i&mumLmu. ^€®u.ffimG(rt?Lb. 



Ol&& S)^^© 8u>&un®mGffi<s§(n)J5§}ib |§)## Qp®srgueB& 
Qp<somgh.{r)}mGiftm Gurr^mrismn <sB@}&}tw&<fcfru u{§ga$0$GO 

GT&dg}. <5TuQurT(Lpg}Lb 1 sSllLurf €$$!? &<5$$rmfl&G$)&iL]6fT6fT 

eurr(Lf6B$$r (tp^a^i^^^5yr<s Q&rrsmui.(njULJgtT6i) i fsrrih Q&i£juj 
Geurnn^iu Qss&)sorTih (tpmffft mnn^mmefim Gubff) (§($ui3lLu 
Qurr(§€mmw^€iBm 68@lt5gm&LLitJb &muifltSi!Tmri£j&6if)68r 

&*.£)}&$$&& Qurr(i^€m<s$)Lb eB^gu Qurr(rj)@<£&$fhG&{brD 
Grem&m $&)mum@w. ermG®j, jsmh &ip&&mru<sijjh<s®jr) 

em®JBtLfX*g®sr eurruj, 2 ffiprrrtb sSIlLl— if; 
jSprrsB, 18 ^igrrrib gSlLuit. 



^<mQ<su t £§)u i3pr&9i8ssru5}G$jGfT<str ud)G<sup eLp6tf<5<£up/ 
«<syf?63r &rrrrL{u Gurr^smrmwsm fRelative masses,) l9«St 

<ssi®JDLl!T§>®sr toJrrtLf: ^a^tB^sur eurruj: $prrr$& = 

2: 32: 18 



|§)i5£> 2L<5$5F<o5)LD&<fcfT GlLHSVGDnrih ^JL^&Bl $T6tf) &&&& <9n.£j/LG 
JXpQ6$T Jty €G$)l 3><3i$fT S-€fT€iT€Sr; ^ffiCoa/, ^J5<S5T» %LpGt)<3i&h g)}" 

eresiL- 2 c^@^b« vgjmiiEKSsrGiJDt fprr t ^&GfQg>@sr (Lpso^&h.j^eo 
16 rty <m}i -ermL~€®uj& G)<9s/r6s»L_ jjjjfresw® r^&GffilgDGsr *si®ft)i& 

«^yggg)/^ffifg7>tl) f^ff" ^&<sfSl *Dm ^^j/o/ib £_6fr6/7w; ^«Geu» 

&h.LL(j}LjQuiT (fyBm ^L^uSItf) momu. <5iifrdJU(TLLi^.nreo eB<su!fl& 
&&)JTii: 

l H z + I O, = 1 H 2 

G<au$u$ujfb 3*tl.(&uQurr($<&&eiflm ^<so&&.^~&mL-&dsfVdjih 
g)«a>^ Giun-gg (Lpmpu$(£<5oGuJ Jg/f i£ nr *nif) <£ & si) /n£. ^aerfl 

16,0000 ^®l®ff(Dgl' ^difSjmGw, {tpeo&<9^g)j~€Te$)L-.tLitiD 
\gjG@ ?Lp<se ^i&rsB^o Si<srr^§i «swjtl» etpG»«a<h.ffyiJ Gu/r^s&roniD 
u$«ar gp-urresr ^mmu^tt (Standard measurej. 



$6 ^ygg>/«g;^(7^ Qu<sfT$&ib 

<&pQ®mGw situ* <<Su>ira>, (Mol or Mole) <5rmuu®& 

®mfBG&rr <3i&@dssr &crtr& «gyu Qurr($®fl<skr rtmi— <^@ii>. 
GT&ffGw, ssiSifDLLrjf^m eurrtLjdilGfr (H. z ) g£(5 GLGtTGO enmugb 2 
Bermi*; ^serfilegffl ®jrrtLfsEefc fO a ) «2® Gu^rr^) <srffiLj§i 32 
®prrib; jSiflm (H 2 0) <$(§GtArrG0 mmu§s 18 @\pnrih. gt®xG<su, 
uwGtoJg}} Q u v (i]!j<$fc &)®fim epqff Gt&rr^lm QurT(ffj6farmL£)&GfT 

lB&&&lfltUrT& ^Ggj 6T<5m6$!$&m8ilLJ6iT€tT (LpSO &<5Fh.(p} &> eir ^/L-/S/S) 

&.&TGfr&r €7m(rr?§}<ssrrDgj. $l&8ssr Gajm^L^GaJ 9© &<orf}w<£ 
jSlesr e&f ®R)t -£T6®L- ersbsu&rGsurr *&i&g*8ssr SiprrtM 6T6B)l_ 
tLj&refr <gj@&><ssfli&&G®@& §irrrnb-,£i£p (gramme-atom.) 
«tiw wipm@Q<ssiG(n?Lb. eranGsu, 1 OitjrTLb-sH^i ®»fo&Li-P'gg6fr 
(B.) ermugi 1 %7rib; 1 SrTiTLb-sj&j ^&&®g>m (O) 
masrugi 16 Qcrrrw. ^^Gsu, <st$& f£(§ ^rfu^lgsw I 
$prTih~s{®^^^^^&^^wffl^§Mtf^^^^ ^nsmss^ii semeru 

(Lpeo&<3h.g)}3iGif)<sisr &6m€twfl&GD&&i(g)S : &wmnm $\($&(§io ermu^ 

&dsti&> &€m&®t— ^)<si/si/ff5)a/ ^dsmujirm &}Gmi£>£)mjD£!; £§)# 
JSitrg-sm^^frGwGuj $p(§ GiDireo Qarr<sm(&<sirGfr Qp &)&&>. nyi &et?l m 
&fimrr€sr &6m6svfta;<o®<9imuj *mj3ib§i ' Q*rreireu : §jib i£lsnllm 
^mjSaimmajnr^^nr^ih. <sj-pQmmG®} gmii @j$ui3lLl-„§i 
Gurreo, $jj5& €TGmastsfi&GS)3i (ip^s&eo &if}ujfT8iG6u> — s^/rorra/ 

S 6uri6%u5Ll®-.Loschmidt. 



&mr&@lL~uQujbjDgi- <=|&(63)6b, 1900-^<sc&rrm iSl«Tnrmisl«rr 

fCalculationJ (Lpgssr (Lp<35<so[r&& Q&ujiuuQujhn)8)i. ^G&rgi, 
(j£)j$@ (Lps^aJinrresr GOrrGfyiBtl.® Grmrestflm (L) uSls&jih rswugj 
&(&&& eram id$ulj: 6 '024 X I O 23 ermugi* 

$l$ehr Qurr(n>m GrmmQ<3ti<srf\®sr , s^® Qurr(§&f}m I 
Gumeo — <sr®j5§!m&ml.L-!T& 32 ffiprrijb ^koB *gm eurrn] — 

(5u)jy/Lb, <stirTGfyiBiLQ}i srakr suipsSi^jmrmr ^ijirih ermp 
v2l€oQ<£o &®filuuil.L- *9fm)i<9;mG!?l6$r Qunr(^smmiL3i8smqib 

eurruf 2 Bijmh Gr<G8)L-Ujrra> ^(njuu&rnso ^gdssr su/r^iilLl© 
334 X10~~ U Q[rrTLD OTSBTff)/ GT&fljg}®) seisi L~j$tu®)mi>; 

1-67 x 10~ u Bprnb ^@i£. <oT<stiGorre8$ ^emisjs&^sk 
^/6»a)ijqtb £tp6D<s<9h s p<956$65r ^mubULjLb Q &fi\ $$(]!) js&rr 60 , 

Qun-(^<sssr<ss)Lna8sfjqLb &€6bt&&IlL(Si ^ijjSI&so ^©ib. 



4 i3mrrm§im #jg)/f «>#£<» «a^-Planck's radiation law- 

*6U/r<s%/i)Ll crobr^i)^ 5-024xlO 23 «rssru^/jsrrfiir 
^ai«iTCC£rrr er«wr ("Avagadro number; srmjr^ euipim® ea(§ 

5 u^jy $j<svil&&$G8r rsrresi^ ^($«&@-QuadrilHon; 
igjo o&rrto]§i> (1,000,000.) 4 



F —96,520 sh.Gonrw&®T 

Qurrqj)(§f$u.®sr G rr L- (f L/ QmrT<s$ff(j}m<m§} ermurng 
&jbG&mGGU <§j$tiiSiL®@nGenrrth. ^®sb.» j|)^ t£ &&£)&& 
$m ^i€fr€S)su ^fltsgi Gutrjbsii&fo (Appreciate,) <^rmu§f 
tSl&eyth &iq.mwir®sr§i* G&rrgdsisrm &h.L-gb§Sl<£6 ^t^itoj^j <sp(§ 

i£l&€ijtb «jyjg^LO sT<ssrGp Q&rr®}<so Geu6m($iLb< y,dStqih &j$$[r 

j$(§&(3 ) ($iLUJir(gs)®) , ^{ss>S3j lB&<£ Q^rrBsosB<50 ^j(§^0 Gurrjjgl 
€$}&&*.!—, uo) ^jf)n)i<9i&mr<mmrrm QG<oOrrBijrr ib&Gfflm ^m<sq 

jg)/M iBm&jbpti&TTGsr 1 %rn-Lb-^jp,\. ^msij §><2r6wjj2/ 
Geu^m Qurr(f^m <9rL&J50 G&so^tb ^oto/ t^@.ib. c^^)<sv I 

£X>/tw li^cSrcrjD^^ff»^ <5i>rm^iBiL® Grmrtgm)®) ®j (&>*£§}& 0<ssflu 
uiIl eprr ^(§^Qj^jGsvmi j&jGmi &udis§! G&w§)jLh i£lm<5jp 

e— 6*1 X 10"" 19 m^son-tiiam, ^/«ua)j^ 4*S X 20 ~~ 10 $<k> iBsk 
'{§)uj&> *3>}G0(§8im; ^kGsu, ^fj5/ l6)«# §ir$uj ' gieir®m@il>-. uSJfitfr 
&jbp«oeg$!je8<s5r @$IJ5& iB®sn&jhfDGus ^s^uumi^. iflew (§§)$$& 
®®jir«wirt.U3 crw/p/ eu$[ii&uGujr}i@lmn)g!; <57Q6Sf63fl<su, ct^ 
tBm&jbjD(Lpib—Gi5ir iBm^rppiLmi3(^ui3^m #$, ffT^)/r 
U$mwppu)rru$qF f LJi3 €?f)) w &$ — (yj(y> ffrswr u>u.m§>lujrr&G6it 



{Lp<50<9i3h.ff)l&{@IT}Lb ^^jfSm^ih 39 

flnt-gral miiltiple; Hl(§@&<so «^©lo.* g)£# tsrmremith <2sm aj/ 
uso. (Lpa&tuiLrrasr ^myA®® Ouefrtgl&LbupjSuj ubrr^sB&i^ih 

&.<srrm sBQ0tb tsr$rr<ipSi>sr& «jg/raaflcir— jj/oo^/ra;^ gtgo&lL 

Qurr(rF)GS6r€5>LD66iuj0i &6m&@lL~ (y)t£.tt/L£), si ^ ^)lLl„«^lLl- 

£lo°o&rr€ki§i, 9.1 X 10"" 28 SlrTfTLb ^(§Lh. ^L-L&jSsror — 1 jgfc) 
41 & jflJfiwiJ Qunr(j5«wr«DiD .CRestmassJ ctsst^/ (&j$ulSIl~u 
GujbrryMTmrgA. &n-p<smLb, €pdjQsufr(§ Qurr(§€^€sr Qun(rrj<sm 



€T<so&LLp'rrm&®T (Positively charged electrons) smn^0fuih 
Qu.jbjD€Br. #nrgrrpr<sm 08sdu3eo gjjs0 (Bf5ifij8lmr<grrbjDw Gujdjd 

*^g,&Sco QL0iTLSQuujiruun-6n-rfiOTr @jfluq; @$l$& ^iUj-u 
u«3)l_ i£i<stit§9jDjD<so <§GurremL-.th (Elektrisches elementar 
(Juantum,) ^m^imih Gu&uGugitl rsrr^&flei) 'crcoailrjir^jRa 
g-pjpih* (Electronic chargej Grsbgjj Qu(^<suj^^^rr^ <su{piw&ti 

Guptgfmmrgj. 



40 ^gnp/ff&ffi GuGtrSjI&ib 

«£<sarp<s@ GiljbulLl-. ^iiq.uus5iL^ iMm^^fB^o <g>6i/n r <swL_/E? 

<ffi(g7j<&r§# ffWL&rrffl Co/g/f LB&SfSJ-^fpCLplJb W uGliJIT (!£§)(£ LD 

G^/rssrp ld . jjD/M QLDUJLbss>iLuSls6}00^j j^smieSlsk 
GuiT0sisrmLD QrsffLSlm<srjr)jD0^ju.m Qj&n-L^[fqQ&n'<smr(j}i<srr 
argi GrmgtfLb, $j]h@ Qj5fft£m^jbp^ srtglrr LSJmr^jjbpLb 
Q&rT6mL~ (&Gti3>LL{jrrma<sfTrrG0 f$(j}085vajrrm&iu Qug)jBlmn)^j 

&rrpsmubrr& ^njsjsflm^r flonsj seotot *_ rr&lmjDm ermnyih 

$®(§jt0 Pifliurresr ^^]<sBm LDir^ifl g-(§GU<£6S)&u (Atom 
model) umL-uu$jb<&) ^m^jth QjB®J5grrrriA ®i(§r5&3i* 

mrrG0<s&$jb(&) (Lpesiewrr, ^gg)/<£<gs(ff Gum^mg^m (LpnmQmn) 
JB&$ji!)<3 si/^))^€W)LD^jy. ^@i/««(?5 Quetr0l® <$$£(§ Gprf& 

*&lg}&rrm 1895. ^jq) efl&GlaJDcbLb arrcOTrLLGgjfi&r 7 ermurrifiish? 

ldlLu^^Gib ggjuLfgjluj &$ftdi&& LDrresfiL-u L]<som 8>lL<§ 
O^fTrrm <sTLlt^rT$(nji5@Gurr§!igi}Lb, Qum$m G&rr&Sssr<3; 



6 /r^rrooGoT/f^Rutherford. 

7 eBsbGsifBWLb ^/rsOTtlO^sgr-Wilhelm Rontgen. 






0»^!rf)iu<3itoUD : 

^®££ ^«^«b» si&&es>*uJ ffijujGOLjmm i3jD®ies>&& 
m§gl1T&<kr$i «iS5BTL-$£& GM®for®iA «TsSrffy ff®ulLl- (Lpiutb® 
uSm <s&)Ssrr<SLirr& Oojddcot n$ Qua@tra) 8 ei&rurrrf @ieo Gurr^m 
^sJr, — Op&gtiuwrrm tyGir<s$uJ&$Gsr &tl®uQurr garam, — 
|§)d/€i//T/p/ maQ(!T ) <oS}& Q&<sQ<sv&3h.u}.uj *%t,fbpg$]Gfrm &<so <9&j§J/r 

j5/r«abf@^5<sb iurrQ^rrm^i£imrSi$ ajrr^ #G> si/ jsmL-Gujbjngi! 
crmgiih Qu>iuui3$$tTif. £§)/$,£ $&$*& <s@ifluj«*u>' 
eresrnji GULpmi&uGujhpgj; st®§g)l&&&tTuujb$iu is6$6vr& 

Giurril.iSj.Giu <$imu>iBgi<srr<sir§i. Q£m-.ttf5&rrjb<Surr& &JB 
(Lp&iQuJLDiT<m a/fflT/t#©«s(ffl5Lb «£6sr;D<sgrL#ffsr ^ot^cE $<s®rxr5g>m. 
I$9 8-£g)<sb @g£ffl &&u$mm gj > Gir<ssfluj@$<sSi($pgi iSa^^eB^r 
LD/r«<s &$rt&Ssrr siSV^if hj sp(§ GurrgSsfru t$!fl<£Q<B®& 
«gear/f. ^uQun(^&flsk lBs g-<s®a)ULmm *&$>ltf!uj&au u<smLf* 
m&fT GturrCu^ ^suft&m <gf&8ssr 'Co-wj.iuLb' ffrs&rtf}/ a/tp/s/Sfiwrr. 

vrmugi Gurrgm. 

^jOkf^mjBiu ^\G$ &lduj&$<50, t5<sSm *mm)} Quefr$ 
&£§!)<& <&r5m&uj[r®uj cnrdasrcfo® tr#tro° Gurrir© 9 eresrumr 
^l&csr <su6rrrr&@lu360 umi® G&rr<smi^mf. ^}u Qu($LDrresr 



8 Q®mm($\ Qu<s5@£T<5U-Henri Becquerel. 

P «sTrfCTr^® jr^/f ooOu /r rf ®-Ernest Rutherford. 



42 ^m\\mm(§ QuGrrj§l&& 

Ggrr€$rrff(G$}if; 1936-$)®) J§r£i®€OiriBjpj 12 /$rrLL.L£®) G«Lb!3rf)g> ls 

uiLl~ «j£?.T<£6?r &§£ifliu&su Qurr(§eh&GirrT£o ®SH$id5l&&uQLjff)i 

u®£$ gyjSiuuGajbjDm. ^g&su ^eouir&i &$!t&Grr zrmjrflLb 
ifilt-iras a$nr&&r GTGsrgjLb, &w wrr& -m ^irs&r «rrsSr $/ld eiiLpmiau 
Gu^i^sb-jDesr. ^ajurrs «Jilrfs^ijb l?lLl~./t<& m^nrB^ih 
&rrJBj&ULf®)i@s)i50 e$g}&&uQun)jQ®srrf)$5r; ^j^sSl(§j3^I <su<sm6i] 
iBm<5jjbjf)Lb Qupjnm®j m®siu§i qso^s)Bmp§}. ^&)urra 
&§lrf&ek GiB& LBm<s?jBjD& (Positive chargej Giujbpmwi 
tSilL-rra «jg)/f«95«Jr sr^lrf t£lm<sxff)fDu> (Negative charge) 

^isourrm m0ir&<!kr ^jsbr^iih $iLL~i&rr&i ^p nriu^^^o) 
^gshsu G8&npr€ijrr<5i ^mm§\& Q&<§0G£}th 3#®ffl&mrr®>rTmsto®3 

«rcsr^i/Lb. <3fsuji)n5!€$r Qurr0<smrmin ®£<s$im ^gp/«a$<s5r (Helium 
atomj Qurr(gmi<s®tM£><& ) ff &LDUsrrmQ&mf^& \^6§^-&mL~4) 
(Lpt$,&jrr&g& Ggjfljsgevr. dCi^n® &$ftuj&&^$GOt-.mj®iiu 



10 /^^^«sD/r/s^i-New Zealand. 

11 Qigsi)<?65r-Nelson. 

12 j§)/H/^6Dnr/5j^~England. 

13 (S^ibtMLL^-Cambridge* 



4 3 

Qurr(nj6mG$)LLiLjLb OT€tf<95/-l£r/7"63f?<ssr Qurr(n)e6b765)L&&(gj& 

$tur5J(3jLb 6nr60&LLp-n"m&<siT!TQ)nrG$r<S6>®j . ^fg!@$iurr& > &rrLDtr& 
<95j£)/r'<s5<srr Gunr^uumrLj&stflGO €rmm-ai$!T&dsrr Gujirg 

eSlfibsw 14 Grmurrprr®) ffiroisgj (Lps&pGajrfmfgn &imrL~.r$aJiJ 
OujbjDgl. '(LpSieb «^fs^n)' &rmuii($Lb ^mfnGiuir&srrSlio $<z®jd 
jSdsouBdo fSaturateJdJ ^prreBmujsGmfTmru. <xrrp^} ^m.Q[resr 
6Bifi®jmL-.uj& Q&uuujuQug)j&6$rp£$]; *$i$®sr uuj(®s)& <gygtf 
<§®flprmu.£lmji)£}; ^sGeu 9 $prrsB 0mtD $Bsomiusimi^f&§! 
r$prr& Lsrrjojs Q&rrL-i5i($SlGsrjDgi; §tj$gl Gr5ir& ^31 

$gq z%j > GQurri& gyaGGfTrrsfoigi ^fB@ ^mfo^iuai «t-/5J^ 
Q& mt(r$<so $ *9i§) &m QJi^iu3^}meiT &rrthm<imi3im®fl<s$r <sr&)SLL 
rxnm&%sn& &}L$&g! CT^SjJjj/ eSlQih; GjBirtBmGrjbpLb Gujb/o 
&rrpr$m ^peosak^* <sfr ^uut^Guj 0@sr(f)}<sB(&ih. £DjM 
Gj5ifLBm<5jjbjD& GujbjD <9nrp0dr (t£<so&&h.n)!&.ffl 'Ggjit «2f!u«jR 
«srr* fPositive ionsj srm^ w yprii&uGu (Q}®®sr n)®sr * @fe& 
^/iLirf^fiyr ^ifgljSmn) fSlBsduSle^srrsfr j$rrrr<sQmuJ Gu>€gjub $rr<su 
j§dsoii(9)& ^(^(ija^ G&t£j<su&rr<so t sj*®m * jS<fuGurr(i^6fT 08so 
e g>/ 6gg>/ ^>s(gi«%(glfrfrcs , (Condensation nuclei.) iBrr jryOim pm ; 
t£I<5ujbg®jD& &jbj$ j$crrr<s£} @ij3iu §}GJ¥\&fflrr&$ $y®s fl§)&u<»@£ 
&(njrEi(g)§lmn)m. ^jdiojrrg)}, g}&&ftm u<Tm& (Lfi(Lpsu^jili iBm 
iglLLuubrrm /f if<%$i<sifl «d?«5r <*6i/@ GrjbuiL® ^/^«»r <s*JL£im>iU0; 
<ssn-LL®tb uni) 8-656rL-rr&&iliQutrvSSlQsrjDgl* j|}$/ u$)<ss &~iupr& 



14 fflS6b«y«5r-Wilson. 



44 r$j<smi&&c$ OusafSimib 

'$fj®ju>rr&& ^(f^mi^uj rsrrma&Gfr* (Condensation bandsj 
Guna» mrrmruGugiw. {§!&& $®Lp&® ul~w-3( &)u5)6$itb 

g$&m&>tti\<m air<ai®*><sn: 

urrijb ^mmaeiffm' ahsuQ>m8srr Grffffla>rr&&; ssmsmisDrru}; «^/sw&f 
ujir^ib BiLu-ggiLt— <$Grr simoy j$<srrLDiTffl Q^rr(§^immrr3i 
&imiL®!mn)m. uljj 3 -('a J ^so GeudiGtojn)! € 6&&&r&<§n)m6tT' 

UI— U) 3-fb) U$G$JGfT6fT &GU ($!&&fl GO Gpm /p/ Qg<Slfl6Urr65T <S$§J8> 

m&m&ii (Sharp deflectionj &n-LL®@\<sforo§}. ^ > <sounr&- 
^«(S)5«@» &rr&rrfjnrmr 0dsou3e^lm^{h iS0 GtQ&rr epm^i 

sBm tLLLm(t^sS&sr ^f(^Slo) <suj5til(nj&<9> G<susm®ih; ^jB^Gpiih 
^§j&auQupj$(njj5&€Q Gauem^Lb. ^uSIerjjLb, (LpmjDUULq. 
gf&m&err €£($ GjBif&G&iTLLisi-Gti&tTesr ^jtuw(§BssrjD<ssr; Qu(§ld 
urrsgjib ^jeu /&($$& $8&&ib 2 Q<sf.l£. (Lp&®) 10 Q&.ifi. toimp 

SL&TGfT&tf. 

^fflurrjB gk&m&m £$(§ GfstfmG^mli^isi) jSGwri—gjTprLE 
Q&®)6$iQ6&jr}€sr ermu^f <sBiuuu<sm-.uj<9> f3h.u^ujQ0rTmgi. 

mdspt Gwrr $&Q&rrmr © Q «y <sb spt&imin ssr <orssrum0Si ««wr« 

sLffifaf i~rrM$i6Sf([j}!B§} f^trih QupA&h.tij.uj GeuetftuuanL-iurreBF 
ssmmw J§)g5f. <^«G<su» jysissiiSi&m ^g^mmuj 9i0tn u($l& 
mim m §}& r &r&€rm<sQ sm($(§€£!& Q&®)tso& ^Uj-fumea ^img)} 

turrQj&nr0 &mL~iLji£mj$ <3}<m)i&3iS$rr&i ^BstrJfrgi&G&eostim 



ujrrQ<$nr([ij tsffBrrLDrresr gmissiajujih &$it&§}& G&eo®* 
$60&o; *%j>(@s)<so, ^/63)si/ *gi&$<stomm 0<sm—6s>uj& &f5$i>a 
GfBfflLLi^rrdo, ^i6ujQ/$m &r<suQmsfr $rrib ul.lB-3 (&)u$gq arrsmr 

^jssr^fih ^jbgJJ (ipmm&rr&GiSLi Q«o®ir® ls <nmurrtf 
&L-.uQurr(n)etfle5r GULplturr® Q<8u*i£rr&i J§)u//e/£)# Q&<s0 6$i\b 

^«<3o/, epit jaf snpi sita i—&g}& Qarr®s$r(j}6rrm GlGUGffl Qu(^tb 
urr6$ju) GtoJjpimLDUjrr&GeiJ ^j(f^&<3iGsusisT®ih mesr^Lb, <s$if 

emnujiii&fffTnr®) urr£>i&&uQun)i§lGsrjD§} Greknyih eprt (Lpt^eija^ 
®jjs@rrrT. ®IJ5& rs($\<ss)wiLi[w&SsfT ^mnr € 66)i~65t€®iDL.®V* 1G 
GTGsrgy 6iy[jjp/fflS)(g)rf. jg)^5«»«{u ^rrmiJ^uBm oSlSsrr®jrr& 

(Lp&&)rr& &\<o5)iLuu$do FP®uLLi—rni. ^suif GldmgSIuj &.Ggqit 
^iuf.uumL^.a3ffO, jajamioSlm L$3>&@l i $tu u^^iGtu ^itiucrp 

(LpogsugILb &iL~iw@)tLi6irmg t i sTssnrj/tb ^19.0/«^ eujs&rrri'. g)tb 

fElastic impactsj u jbj&w eB^isum ®<so ^LDuutb aessKespo) 
«nr«3OT<ffi(£&LLf uj (bjrjrr&TiLrrm Gpgjia&riJ&ffl f£l&t£6iie®&& &rrj&§li 
ujuuL^rrgi Q&iugi «$©!£>. r &ih(Lp<s®L~tLi G&rrgSssr&G 



1 5 Qeu(g)/f ®-Lenard . 

1 6 6S)L-.€W"65)U3Ll6yu-Dynamides. 



4i6 ^gg>/65<ff0 Qu<sfr0&ib 

TgjlfyUUGtoL-llSiGO Fj&fiooGuiTff® &_GMr6m£UJrr<9iG<5iJ QuiT(^<SW 

mmujn-®) 0rjuuuQusf)g^<sfT<srr Gsu&flidlsbr uq^LDQsrm€B8o&<3i 
&mr&&i~ (Lpuj-jsg&j]; $)&&> GsuGJfimujSj 9><oBfX <sr(^9i 
iLi&tGfr Qsue£ (LptLDGiigjih — fB<oS)L^yjmjDu3<so — GgulLl^. Q®j6tf} 
iurr&G®J @0<fSds G®J6sm(j}w Grzsrp (ipt^si/ai^ib euis&rnt. 
prgrfooGurnf®L-<sfr G&iffsgt uGmflturrjbflfiluj «s^ssasii 17 otw 
uitqJ)W iflirn"®foQL-.«sr 18 ^rmunr^Lb Gia^ld Gjbit iBm^ppih 
GujbjD K^wun^ &ti&€na6ff}m s£j/<&<ss/H/&<syr i£!m (oBm^ 
&mrrr£o ^rnii^rf^^uGugi^^posr GrmrgjLD, ^di sirna)) su<swr 
L~rr&j@jb(&)® &nrp-€mLb ^nps^sar j5®uu@fi}lu$6$]®(T®[r Grstf 
iBm^ppGm er^m^Lb 0dso0^^§jQj^<so Q<suprSl &mrL~<osnf* 
erm-Gsu, pn-ib $€$?({$& <$jr$J5§i<siTm <9h.Gisombt3sk <sB§$uuu^ 
^f sss)i sBm ]§)$<£ p® u u {ganjil) ^<§ourrt& gi&ma^Lb 

^lgmi$B®) Gjbit iBm&jbjDLb GujbjD zl.lL&qij ^iL^fSi^luLfdrefT^f; 

&-il.&(§68<ek G@!t LSlm<qrppib erm&LLirrresr&Gfflm £mlLl-.& 
Jg)p(gj# <y/f) &wu>rrm& G&ibiuuGutbffytirmg}; £l.lL&(§<sB<s6I 
(§j5&}} £L.6$5r-~~rr&i&&gii.Lq.uj «a/zf^^j/j/rd)^^^ <aTGti&>LLrrrr<sk&m 
ffimj®uu($i@<S5uQujbn)} sll-& ($<sBSs5r& &(£$ uS)^ G&rrdso 
GBt-,m&G$G0 &ip<svQm jDm * @/5^5 §T®>&LLpTT<ssr&Grr ^ ggg)/ 
^65)££)uiSsb a_LL«(75S3i«3r Gsii<stfluu@$ujrr& a_<sfr<snw. Gasrrerr 

2 7 €B>«95«ff-.Geiger. I# i£/nf^QL_.<s5r-Marsden. 

I $ jq@m\<sBm Lnnr^lifl $lq$®j ih- Atom model 



JSsouSld) «SrLp^rnH Qffinw®OT6ir Gr&)&Qrnw«s&erfl«r ermr 

Qug)}£\mro§}. ^si/CSsi/ /r/t <orsoSnL{jrr^iib p/f ,jy£fuua)£- 

prrm&ertlm Grmrmfl&ma; &^iLa(§<sB&)i^.im^iUJsnm Gf^if iBm 
GpjTLLL- ^u^uumL^. <$i<sit®j&®film <oT€wr<s®fi<5im &&<§>& &LMjbrr& 

crearGai, GTGO&LLrrrrm&GJflissr fsr6m®s$&mm ^gg^/s^ggr grgugorriJ 

Q<su$u5}ujjjb u<smLj&(gfiFjub &-LL<m(rt ) GQ®sr u^sk^sftLi^^^rrdo 

^@p®Sl<>5r <^5iT(SiLj(3>(3fr: 

<£in5lj5£)J Q&rrm<su<£jf)<9iiT0i t &-LL&Qfj<5£i<svr ljjd ^mwui^i^m 
0h.iq.tu ^^Q<Mn-<ssrr$Sssr& ajbuSssruSo) <3srrsmQurnJb; jg)/5^ 
^®^®(S3irr6fT&SS)m ^^/««syrsi/ 8IlLl-£$iLl-. 10 Q&. lS. 

&&)&LLprrrm<5iSsiTUJLb &^LL3i(§sBdstsnijijb ^f<sun)j£lmr &ffitunr&% 

&u}.mwrrm§i; ^js^ ^mey&mr uSl<9i& §\$iu<s®@jujrr ; 55<s6lm t i$Lh 

l£I®)68I lBiLi—& <§g)}ai&im®jmm iB& jgiswrmFJm §}&€n($urr<so 
3itT<smuQu gtfLb; «Tsu«/LL£rrr<s5r<s5{^5ib 6?jr)<3i(8jG&>n)iij &i(p& ^ert 

s&wyLJffgm ^gggiaSlssi c3H<>5)U)ijl|: 




4# Jfl6$S)\&&(§ GlU6fT0&lM 

g)^)6b clL*(2j p/f «#s»@ iBm^iiLt^^m^u Gupgimsfr^}; 

/gfTU) «05T®?a) gfTgro/O) £D/T^fl 2L.($®/IL(T& ^<StoW&8> G<SH€SSrQ 

eptt GTsv&L-pTrm ^lumiSl Qj(§Bmp§} <srmu 
'c-/rfii) Gieo&Llcrrrm ^iLa^sB^jm <sB(Lg[5§i 

UrT6®45<S®UJ <5*J6S>!X&j6Q Q<SU6$1ff(t)llb* ££jr)&LLaJU} 

*2}oo£B <&(§ a/tln— o/zg. ®JiLrr<s5r ^iiumru urresijs 

■tSIfffw <giL-rsjBtLj®rGirm» ^j&jGUfrGp, j&jjb&tLUJib /gfirtb ^tfS/5 

QmfT€$8TL-§}iAfT®sr @ g^ifl tv ih «g/ gg)/ gu6g> rruS epi ih ^i^siLB^^jsh 
m §*** g)u Qunrq$$iTun)j3uj (3g<53>A/tfjnrfisr otsuso/t^ &&<sij£o 

* iD^JItf 104: iBmsstfiLL- GTisiGiGiimrj *gj6m)i&mm mem 
L-jStuuGujBfpiefrfflGBr. 



/r^/tooCIunrff© ^sp/ffiSte toT©ffl a_(3«i/« «ssiLl/s» ^«n-<R 

13/« 0«rr<afr6yr6t>f?"LG erm/o L$?/j£^&sr d$sik($iii €T(tg§$$hi pg$* 
<?rm((r?6ijjgl @j(/?> $rrm lB& &.ujrrj3$ jt/«wr QL/<fl5«£)uS*ar (Super, 
microscope) $/&537<£ GU.T6"-:»© £LC&r$€Bds$r& m/nf$ rSyiumu 

UfTG® <£&>€$ ®) fOrbitSj OT6U#LLp'/T$57<*»r «jd^ ©/(^6««»^ $& 

a6ssr&®f}<!ff$)€0 urrffSi&& &h®ib stott^j/ srjgiif unrt&i&Gorrwrr? 
modmiLznTmmmi j§)&/&*n' ## Q&rr&r%Mjib ^aj&mmj&ckr QjBnruf,u 
UL-.tit&®Trr& fSnapshOtsJ w®**Ga/€fcr®u). ^rrtM g)6®r$* 

ST©^^« af7LLlS\.UJ UL-&GB&IJ Qufr<S0(i3il <§)0#^^ «T «W 

&&$ireugj siuuL^sJi 9© iBm€Slt£ilL~if}<ffl njirg» ©«silang 

$ih(Lpmi„w $$GffliJUL~w&&r mtlLj&.)^(§w <$®$&&0tfmBsfTm 
G&frmi® sr(5>«su Qu(n?L£<$Q &tmsii fro&miLpiT&t- m$tf&<!kT& 

euommi &&€$<& ^1 obimu n' <ndsr'u§i GeuefiiuumL-, ^,u$6g)t&, 

,B/ril©li>« 

^srtuuL-ft srguujfi* #f&T>Lt]D: 

picture camera; QsiUoj& *>.(Bwrr.<g)& , ^^««©«Sa»*»^ 
^lumu unm&uSw ^turm^ib erw&LLrTfr8sv& QfirrL-itffi$i 
Q&eow&jLb ^&m ^iiuesru uvm&miu *udi&uSu.giu> &rr$$iu 



50 «^ip/^© Qi-jffl0miJb 

mm (Dsiiq-uumL-.& &m&L~L& €pm $dffi&mn®fci®mG(trjLh*tyG®sr 

«S$SV, 0fTLb njW(LpG5)L-tLJ o°oLSls8<5®Ln&Q&{TGfar(j)l (Lp0J7) UL-^OT)^ 

&$&&§>}&, $nih <3fQg> ^ gg/ aSeSr g) p <s&sr u. rr si/ §} ul-.$gs)& 
€T®&@Lb j§8sca$eb ^(rijuuGSlGoBsv. g)^5p@« arrcremib errmm? 

&tTmruj£l&)8so- (ip&jbuL-ib er^uu^p^ j$ib&<j5)$ §}8mt\urr&> 

prrr8m si^^r st.m sf^ju i$8smui3<sS}Qj)j5§} (Intra-atomic 
bondj Btfl&G@j$&gi sBlLl^^}; ^«Cosi/, {^[rmrt~.rr<5ijgi 
UL-^a) sHTsmuGurpiib «jgy gggy sriimrTrremmj^mnr^iih LDrr<rii?&> 
&}G&> Sl®![S}J®J{T& ^(§&&&> (Lpi^turrgi* grggff gsy ih, ^ggffya 
m (gsB ]&(&}£} LjjD&Gjg l£I&&? Q<&rrdsti<oB<§o ^irth 0Ttso&il.rrrr8m<9> 

«rrORffGu/TLD, 

fsrm($®J t ^yggg)f^9ggi/s?r foreoSuLjjmsSosT finismu ufrmg 
mtu& &n®mu§$ ^m^orr^G^nmg^ <5rmu§i Gg&flGurrffim 

^mrQu(nj&®u3zo J§)d/ «//Tap/ ^ujetitTLDGO $}(iTjuugi<g/&<ssr gti$<£x 

GBBsrrGiifT&GGii ^fisinu^srui (Lpi^iutr^j Gurr^fmjo^i. (£llh<£ 
g)(up«»« <s$6si<£&/<& G&rrmw® <5TGC<3iLLrrnr<ssr<9i8sfTg gibsiiumij 
urr$m&u$Q) l£I& «j?/j£)<ffiii>/T$Br lBsst si(Lg&ab <sB<$is>&u3$b G6u<ssuur& 
Q&G$}$g>uQuir$ib Gnso&LLprrm ^€mGu(§&QmiuuGun r <56rjr) 

<nm£>LLtjn6tt&dsriuujbfBiu «(/T^^Sasr, (Lp&G&rressr $ul^qj<b 



3S1L146D s8istf&&>w 

®uurr®ads!r '(g^rrfiwn-iib aairorsoffi* fQuantum theoryjito 
^i^uu<s®u-tfi<s*mu)jz& $#tfiuiS«r6s>L0 jg^^suii> fUncertainty 
principle) gt®stjd &-JD&J QP®s> <du$%m & §idmimQ&nGm® iB&$ 
^LLL^Wfrm- <surrtiJurrL~nr&i ^mm^n,®) ah.®Lb, ^l^^sr s\i^ 

(Lp&gltutAn'Gsr gn.fp&dxr$— &&&*&& §im<stim gft(&ui3L-ib, 
^&<sfr Gprt Geu&Lb— Q&fi&£) Q&rrm&r (y>tq.um&. @G[r 

Q0ltG<su®&m& l£1&& ^ili-ionrair (LpwjD'jSIso jn<sfrS,<&w 
iLmazoirB sB®m^ssrp§J* 

&T6&; sUJUsisrLfam pmi-(y>is>SD-JBig)lu*s$§n-& Qurr®j5gj 



5 i *fy $®$f &&(§ Qum0<9iih 

<sB®stuis^> *9f 685)! etil m n^LL&^isBdsw^ &Lpff$irt)i Q&rr®ki(i}im€rr 
u$G®)fr ^sy&)^/ ^(^ $m <sul1l_ ®Jiq*<su(Lpmm (^Ellipticalj 

Qs>rrem($6rrfflgi; {gjij®swL-rnsijjgnr<9i, <3fo°o3tf .sf^f&j^mstilBssr^ 
&jBn$iLjm<srr ^ajmuurrm^u^^ <3ij£)rtjB@i Q&nr6mr($i(Lpffl<srr §j . 

g&($ iBm ^B^esnu &-.<simr L~rr&(&j6kJ8}? GumsoG^j, «g/ip/aSa; 

gMgrr-^L&jn&fgtrir $p&f!turr& ("Ultraviolet light) &rr<mrdo 
Gsumf^LB. c^@)<^/@^i G&n-mi£l8M&60&LLp-&$6S)£) (Planetar^ 
electronj -Gsug^uSl^uulIi^ ^jn/DGorra {§£j(§&® G(SknsmQw; 
$$& e&Ssffmrrai&ea aitreoth &Lfijs$ i3mmii ^.ib& gt®)&lL 
pirm ^|p/<s<9j(/$6fe effybJBgi ^smnjgH jglSsomtu ^mL-jsg] 
€8®m, <5T&)&LLrjrfrmaffl ^ajmuurrmjB&Gif!®) jglBso&Ssoiun locu 
&jb$&Q&n€m($mm ^GmysBGsr LDrrjjglif) sl^sulo ^smnr^^ih 
&(§&$&& G u rr &$}${§ $iuuL-.& (LpjB$6£fLh G<suqtf<9i au«i-«rrjj/.' 

f§&Q& Qmrrsh€f7 ^tu^jQccesfle^nb f p t &n"aoGurnf® ^^jsBm 
iAFjg$$ £L.(f$®Jib «jjyggp/tito G®jj$u3(Ujjb u<sssrqaoflm $8sou®$ru 



^Ggy.Btoisr 0Ssdussiu (Stability.) F&riooGurrrt® ^ggg/ 
19l8-®& jf«b<zru Gurrir 20 <sr<murnf jg/frey mmr^rrrr. Gurrtflm 
20 /fsbsfo (ffonr/i-Niels Bohr. 



«$/*«?*# eB$esnu—(ip&s8ti> (ipwmO? 0&oti$& (Emj)kic&\ly ) 

&(§$pu Oufr^oflcSr Q^uu« *g/*aW#<*@ etil tur &aib 

t3m{€S)®) QwpQmrrmmuQupp (yuujb&t&&* iBmrrmii 
^tupm&& Q*pQ$*Q0&e&& iD&®jLh gir&ea uurear ®($ 
Gi&iTL^frujjbjD 0^miu& &mr€^i}(rpif> &m^mu.uy &$& 
s##<3r ,<sS$uSds$r (tpp0®&ih §}&& aSiudurrm «(/j^Ga/r©»* 
"fHyjpothesis) <$m.uu^ua$Q®iQnj $9so-jgijp/£$ (tpt^tqm €rm 

iLjmm §!&m®mfrBiu ^mym&Gff &w§t & j§) /f ®j setim tsr&sorr 
*%PP@) ^m&f&fkrvLjw Qgj,?rL-ir&&ujrr& Qu>pQ&rr®rm 
(^ajGorrGfojmugifajLb (^§d^rr^ib $rrwQup;pmm (tpmmjB 
^mui^^mmOup^mmm mm^^rm prrtb &mrgmm}3,t)* 
^® ^ 9(3 a*ffifi»#« %rLDtsrr## 9i&> j^LLu.urrm @$uurrm 
^ppm ^{m®imdmu Qup^mmm €r®srO§}®jih0rr$fo ^JB&m 
mX$§lQmnm «ft@d>. ^«fr^a/ii, Qsns^s3t^uQupp m$if 

mrrggib ^Mj&&g§$wm srmgg ®f§&uQupp Gg&ff ®rmu§i 

Go/s?Jar(5JjLh *arr «s5r 43/ £jd &(§&uQuppm; iJsSr^sv <&a#> 
Q<ssrr^^uQu^/p Stffr^'&ir-js^tb'' g) su p m $ gLg#0u 

(§<Mrr<mL„mmm si^r^ ^pp$ti Qw®8uB($Q®sr p ^ , st®>®)§i 



21 wnr&m) t$mnrmtsz~M&x Flanck. 



5 4 r®im)i&&{r$ Gumav&Ui 

erwrtonh sumr tifa garit iBmn jej«; @l$& ^/bjDG®6W <sy<syr<a/ 
hv«(^t# &LLLnrr<3i ®j($!B&&j} GTmnryLb <spuLj&G&n-mFT& 
CPostuIateJ GsuafluSlLLi-rrri". h gtw jd ji)/M LorrnSl<s6l 'iSlsnrfriij 
&m mrrn5i«6) f (^Ct^euSsm-l^u umf4^) $T<sfon)l suipfsimu 
QugtB®&JD£i}; ®/5^5 tnrr #5?<s$ um ^okr® menirmu Qum$&£ 
^smjr)ii3m enmif^&l (LpQgGu&jb(&jib ^u^uuss)L^.mmq^^^rrm6kim 

6peiftu$m ^0jD&> @6i//rsw£„/3i/«G«fr ermjD @^^5« Gl&rnsft 

fp(§ .(tpGnpuSl&i. &w sfcGfflurojStu &$>&&&&$ m u u}- — sr-©. 
er$ri'&&($&&Go<&160®)g} 3s3st)id0ujDj^iu<ss>sij (Interference,) — 
&G$es)UJ ^}85&&&$giJ€ULLrT#& G&rTsmL-rreo&rrsfr GgjGiflGurr&u 
LfW<®S)(gjLb Grssru&jj rsm(n?<ai ^GmtruGujbrpi&TGirg}. wjf)Q(fr?(rij 

Q&rrmmm&%miLiih 'gr'tbgya GsrrsfrsfT Gsusmu^tLfmsfr^i t>r<svrg)j 
^f$Qm(£(fr?th. sr^Ga/, fsrrtb '^Sso-jiffieir gj^aaLD' fWave 
particle polarityj &iQ o&nr<sug) t &®jfiuSlm- <3i$G0&mxrpi t 

23 E=liv mmu§j iBmrrmim ^mingg a/rnuurr©. 

iurretitu rsrr Hts^sb G&nrmn$, «gar«ft 6B>i_-JW Got/^tLif spiLuLiu 
/5fr£} f Nazi J 0h.LLL-j5GjgrT($i <£&&!& g# £to£)L/L/iL(g) suiSrf 



^@/i;«s?r 0BoQumuu Gupgjj&frsfrsisr $rmfr$Lb t (§0ui$lLl- 
<$j,fbjJ)<fa>& Gi&rrmrt^. Qs(T&r0dso sreoduLfjrrmss^m ^mesru 
urrGmg&8$fr& Q&rrmr($iGfT<sfT65r «7wpL0, $8soul[ (§BsouS&) 

ermiryib 9(75 Q&rrGfrm&u38ssr OGu&fiuStlL-rnr. $)mQ&rrme$>& 
(Lpmmif ^jGsrgpjih QjB®&Q@rr8si)6xf G&msv GoimiL^. 

Gunrft Q&rr<&rG$)& $gogB svjBg (tp&jh uszgrrmi® &rr&>J& 
@j£§jmfDu$<50 o°ai3Qpr<&& tBrriL® SjjBi&fr pru9 «j. iSarireE«a s4 

&®hr®i3ufLJLi jJj^JgflL/rr* **&&# <W®o<so§i <§GurrmrL-Lb Qurr$ 
giLLuuOlujeb' /Wave or quantum mechanicsj «TcSr^? L/,®&r 
jy«wvr? &tmwuu$Q0 Q&ireSa(BiQ* $}$$&&; {§)<&£/ ^(75 «1/5»« 

$4 6$iru3 y. (Jfr/ra^-Louis de Broglie, 



5$ «ayggp/<£#(/g GumrSU&ib 

mw®&>&fr i£smf®Lb 9(55 <tp<swp «-/&^f Q0rra@Qairru>; {§i$l<& 

H}{$&# &€u®*8sn *%srmu$$ .i3&®> iB®& S /Situ §}®m®m 
fL.$OT0!>LDi£9aj Q«ii^u ucrudm msGt^ Uijjs§z Q&m&! g)*»® 

§ftcrstiBrL-rTeu&(rai> (B&rr^^rsimufb0nJ ^rrmr^Lb 3L.err 

urrs &$(f&m er&rus®&j §}®m&M ^m<so GeurngiLb, ^(g?)®) 

ermgyw SL.ssarn&&8l&rfflev* §$&&sr <$$,<& urr& aj&T*8sir& 
Q&irem® G&iijgi «/r l1l.su { Demonstrate) gptf <u/r.#; ^(§96) 
rfilL-rnk «£)/fa>&ff£ G&rrmi® GeFiu^ssrrLLL^ (ipq.a/ih; g)£ 

Q*rr#d*raarrT& GiDiuut$£><muGuJb&j®refr$j* &u-uQurr(§ 
«Bdr Qld®)<s®iij ^©i@<<£6y%l/7<2L- lSLLl.it A a$ri-a8srr sm®® 
e^# G<ya^y# Qe£j$tr&,'&Q& 0&>qu$go $r$;<sw sf§ttsal)L-ib 
£/ru> grrggy/<a/ffl Gurror^ ^®<$ ^^ €T$#jb$}f$$$4d flllter- 
ference; .!g&$efflaMu(Biu ^msu &rrLL®Bmpm; erAeh «sjglrf- 

0®o &,mnfJ5^<sfTGefmth. ^L^uQurr(§&^m ^($i&Q8sBr3i «^/f 

m&&$§ g)crsw® <spe$LJUL~m!&®T mrrLLi—uGu rrySbm pm ; 
^ar^jf fuLW-5j M«fi)-5|l/f«iwrfr4> m®m<siC}Qujbjn§ll u*fi 
G&mtry (UL.&-6) diLu.rrA s^ifamrro) €T®&*ihQujbjD&. 
i$mmfr?rm& ®$lh9lLu. ul~w ^j^isr^ib sr®&muGuji)JD 
gdr«i/«5)« g»«flu f..fL-/&««ffl6i) (ip£«8r (hP&® }rr ® e>r(j)i&#iuQuji)p 
Q£n-$sr(a?s§th. «$l'gpft>* &i®3jb$&r O^sifla/.^' ^«5r^)U>oia) 



&rrmruQu£nli G®Jjbrgj<smu6®uj@ 0eBrr, {§!£& ^j[TemQ ®e$u 

<s&&wrrm egiu&m&ujijb G&rrmmr $)tueorrgi Grmu&»& /jjnrd) 
s>tr<sm®iwrG(n}ih. $$(§ <sum®u$l®> , ^m&Crjrrosrmmr ay&m&Gm 
6T<S3?j2/ $ujnrujLDiT&G®j m(§$uQut0&>mb; $/r ^smieBm 
Qr5rr1q.uui-.Lb u t__ ih-I-g)©) &rTLLL~uQuji)fr)}&rerTmgu 
Gurr®)G®J $($&(§& mesra)} ld £L$i0!urra jsibusDrrLb* *%(®s)fd 
u>pQ(rr?(nj Gum&mOlo), ^m<susm i&i8sv®m Gurr&)€ijLD arremu 
OujpiSlmrjoesr; ^j^jsB<ssr ul-.&®s>& w(Buu&jb@ ||)/§<s &f%® 
(^jujsom)utqLb utumu®g,$& G&rrmisrredrnb. ^«Sgp/ib, ®j&&) 
jg[IUUL~Lh QLIQT)LbuiTmG®LDUJlTm «skp.95«y??<sb <3«i/£j/ul1l-. 

® l rTmrm'L-.tqGiB utumu®g,$4iQmrr6mf($i ^rjsssrmL^mh &id 
SL.rfl&ftLnu.ju.m maujrr^ffimn)^. <sjQ<ssrrf«t) 9 ^rj6mmu.iLfLb 
GT<siiQwuQurT(Lpgi uuj<sfcu($ij5$ G<sumr(^ih mmu®b& jBrrth 
<3ijr5iG®jrTLb; <3}6frr$iL{Lb t ^6wj$€06orrLD€Q wji}Q(r^m^ r§8so 
Qujbj$($m&(ipui„ujiT§! ermugiJih i$i£}3i(gj@ Q&rf!iLfti>. 

6TG&G&I, ^6j^<SttGUUUjbj$UJ &lLued SLfiTOT/f 68) OJ *£jmL~ 

j$eo fimb &LLu<sQ(gs)6ii&ji)(a) &rrj£§!!ujuuL-.& &k.i^uj GTsb&timtju 
&l<5$)L~j$£} eBilGL^mh mmu§s Q^«y0«/. <5r^Q«€5rG<s5/ /jj/riis 
&€$&!—&# Gurreo, j$rrLh «jj/f &€BmieQGuuujhf$ &-£)£)} G0rr&&& 
&i.t4.a.iQ&<so®)rrih eprt &jbes>a) Qr5rruf.u UL„£&j£i®sr 6£l8*ftwrr& 
GrsrTr5&G0. *$!><&)&* *gy$&G®&uJ G^m^uui^w <?T60<atl/j/r 
Gtsflm ,$ : iuesru urrm&miu 6p(i$Qurr(Lg§jLh &rrLL®euj$®)$so; 
«§yw?«b, *$}oo§! j/ cwy ggrgygpa/o/iA 90 &j3ui3lLl- &(§mrjs 
§jl<so Gr®)&il.rjrr<s$Gfc ^qf } uu)i-.$m&ii4ib 8>rrtl.($&lmj0§i. f$Grr 
^)«5r^£5)^cF G&rrn>g, OsasiiGm^ j%<5mi&&®fl<s$r epGffiuuL^iii&efr 



58 &iemn&&($ Qum$&tb 

fpmjDmiSmr 6$<5fc(rr?&j£ Q<tBrrL-.ffjB&rrrf)Gurr6Q QuQ[fGmt6$$ii 

^fQ)€0§i @g®jdJ5& J£/nr^J5)^> ereo&LLrjrrm ueoG&j^ £g)L_/s/ 
aeffl&i ^rremuGujDjih; &\oo§i ^if)L~£$& <gj§S)&i&nr&<sijih i$0 
Gj&rrifiL—Jfrjilft) iB&b (§mro^ufr<gs^ib mrrmruGlugyui. ^j^ksuct^} 
^Gmtfm&qfj<sBm ^f(§^so Gnso&iLrrrrdsGr vgrr&ug] GptflL-.g$£lGO 

Qp(Lpu ul-&g$>& *2imi—tue&nrLb; stgo&lL rx,rm& eh e$$Bf?<3«j/r£)# 
*ti Qujbj&®a@ib gftfidsv *9$l| tDguLj» (Probability valuej 

gafluuL-U u$€ij&erT ujrrojLb—GpGrr &6m&$€0 G&scrtGij 

Q&j$6&m &&&&$ GQ®s?i(£iLinrmJb®s>&& amL^ib ut—db GrebrfrjiLb 
@$msu &(r$&uQujD<sorrti>. ^^^«ao^uj Q<jF/#a/ e3 ssfl G turr a ub 

L~m, ^ul9l1©u urnr&sM &h.u},iu&rr(§th. GT^rfiSm <%rjbjDU) 
Gujbjn &L-uQurr(nj®fim 0Bsoiurrm ^iSsv#ii3siT& &ibi$&§I® 
Qmrrmru.nr€O t g)«ntt/a/Lb $)$&& &l~u QurT($6tfi<sti <sp(§ (§($lu 
iSiLu. Q&j$to] 6$<ssftGujrr#i&g}L-tiir Qu/T($rj}giGij<£tT& $)(§& 

dlff&Gisr fAmplitude) u>u.&Q&mr (<surra&Lb) &ij5$ $)L-.&§!l 
€$!&tw QutT0G(fl®sr Q&jfilGB$si5r &-muf £&§}&€& jd§j eTGGrrry 'tq~ 
L3prr&<s8u3m eFt^u Gurr^m ^BsodiBsfr* tsBsfrmB Gtosu&aeorni. 
«£^o*, &<muQu{T(ip$®) <st($j£<£ Gisrrt^uuL^ih €pmn$<so 
erw&tlfjrrefr <g>iG& ®jl„&§)&) m^stt^fSiujuOujr^ib ermp 0Bso 

&6§stf&&($G®Gir iB& ^y(5®j0«rr«fr g^pp $&oiunrm ^&)<<s«rr 
^Gprrru^imMif 25 ermfD ^ijSn^trnr^o ^prrrtuuGujbjDesr; A-fiirar 
mutiS®), j(meu ^fsu(§eiau.{u ^*ou GufrnSf^jCu^ujfB&sr 
G$rr&m&$8sa& <&$ui$®QlmfBm t ^mj^ujui. £g)£j5 f£ldso 
turrm ^Ssomsrr st^i^m^^Bm <3i($®i6$imm iBtiT&crrr&$m 



25 GfGrrrr if/s^tf.Schrodiager, 



Opeo&sh. roisku <$]&&}! &&($$ ih 59 

oturrm <sBofilGujrr&gm$& &ifiunrri-&aGiiih sm-UU<5®L,ujrrm 

rglZfcoturrssr $8so&6f¥l<ssr ^j([^ulj ^mmQ$mum& jsmjb Ljrfljsgj 
G&nrmerr (LpuL®mjngj. ^gGoj, ^ mtt aBm Lnn$§ifl £.(75 

®rr ^^/ffl^su g$)(nj&&&4hULUj gGsftuuLlL- 08soujrresr «${8so 
s&t <spft ^)ff5)^<ss &(§6$u96sr jsrrijbLi&etfleb SL.emL-rr(§Lb @q$u 
ulLl- uahn-jetreiT ^§!iiT<sq&BsnuGurrio fp(§ Q & rrL-.tr urr m 

Q&rr6$flitfl<sQ &i§)!rfei)€®i—&<so 4h.®Lb; sjuQurr(Lpgjj Jij&tZKg} 
^$rtefil®)-®lL-rija6fr (NodesJ ggjeoBso. ^a3^w u>ji)Q(r^(^ 
6ii6B)&u5l<so ^igj [Dtgj&rTmja&fiGyih fOvertones,) &i$rrtoJ<s®L-&<so 
&*-®ib; igfuGlurrogg) ^o%^ *p<sfcg)i ^/sbsu^ g» 6 * 7 "^^® Gwp 
uC-i— &i$rre8eo-^j^mi&?mu G u $$($&(§&. ^di&jrrGp, 
fprr ^|p/ &m S>Q)fgldsou$eo (Ground statej sf$rf®jGs>t—$<3b 
&i(B&l <g>juQurr(Lp§j si&jb® * ^^rfsSlso-^iL-miaefT' (§)«>&>. 
i&oo&rrsugj}, &L-uQunr(irj<sirldr Q^0sxj LLmpmm&h.ULuu jS&o 
&Ggit &i$fb® g)sb^u. c^(S5)«b, &i§i lB@8hj &§!l£oaii.L- <^J3/f 
&6S)L-.$<sd<sh.®ib; — ^gj 'Q<sfritJBQg5Q£Lb f &t$ff<sumL~$<so 
f*£xcitcd' vibrationj mm <^^<£<s&uQupd) — sfuQurr(tg£f 
istebQeug)t Q&j$LnrrG&LDjhjD J$8so&®t SLmerresr* ®IJ5@u ueo 
Geunji rSlBsoturrasr ^$rr€y&m <sprf jysmr GLDjbQ&rr6irGrrSi&>.uLtu 
utiiGeug)! ^miL^iiurresr r£}&o&8sfr ^^^jmetrssr, 

<aSl(arr<&*uD: 

£§)<sb#, $rrw Guzjb@0ui3il.L-. 6U€®[numjr)8i2s(r lEis erofliu 

danrem® Sleo UL^m&i&rlm §\Ssmu3iss)^ e&m&& opjfru® 
Geurrth, <ss>$n)L\.rrg>m si^j^m @tp0Sso (Is gtggtjd (gfrjSlufiLL 
ui^eo &rrLLL~uQujjbjr)l(n}ULj§j) 1913-^jsb (Sufnr <sr@srurr[rrr<so 



60 T3!§8}i&<&(§ Qum$sih 

Qurrwjj§&>tALLiq.g$Lb ^o°o§) <^(§'Q^is^€urrmr ul-Gld. £§)/5^s 
&(§&§! u u vi ., ^G^&&(§sBdmQujrrLLuL erw&LLprrr&r .€£($ &ib 
&L0JD&& f$(f$uq$/D%%ru fSpin moment) Qup^mm§i. 

^jSt&imG&Lb. ^^Gsu > ■{§).*»■ ,/p/ pirus — #$&m <si.p srmu 
&6$r ^Lq-tiumL-u$Qei>Guj~£r€ti&LL[r rrm ^^/««sb^ssSSsbt 
Qujml.Lq. €p(§ G(5[f&G®rrLLLq-®) {Lpm&giib LSimGStfi&rrm ^jujrsi 

ul_<2-7 (&)-@$®> &rTLLiq.iLf<svr€fTut$ girik ^imys&Ssrr&i &puBssr 

{'Groimd state) ^uSrtMsssr^&rresr OjBnru^uuL^mtaSsrr «r©^ j/ 
^mpmp $pm pmGuusa f$®ff(n<?&u Gurr^g^ihui^ Gt&iu&rr®), 
i§rru) ut-&~7 (bj-j(§}si) & rr C ts}~ ajar m u is}. <sp(§ Q&j$<sq <sB<stfl 
G tuna <£$&<& *$/d>siJj5? cnfjL/ <sSlerflGujnr&jg<oS)& ^i^^L^Geurrth. 

ooGumLL-rr&sr ($Giflajirppd)l6& ^suirsisri^ib) Qeu<s^eS}®S\<svr 

<gj®sHD/5jS& ^ppfeo® Q<s5rr<5WL- wpQq$(§ Qmri"i$& $%somtu 
^mt^Qmp§i. ut^msmr 7 (sl)-ilj& 7 (b)-ujib ^&&m<9itij 
0$km8sfr$i «rril®tQmpm; *gfm<si} 2p t 2$ Grmjn @0u5@ 



«gy^fffflSsiJ-jgjL-. gmtBgfL-m ('Nodai planej &xuj.tu ^emt&jjsi 
lurrmr ^BsdiLirr&) &rrtLL— uQ u rb £)}<&$&§!; ^)/5^4 & m & J5L£>j$ 
@®Biu j8&m<£§}p@& Q&mr§£&&(T3i s\®niA$§}®n®r§!* ^<53)Gt), 

<g>$ gi(fc&nuj{T& §j0&si&4h.ui.uj <§*(§ mfr§Sl{fi& Gtsir'€Qj50nrm; 
§£joogji ^u3g- &<£$$& ®mrr m ' Q$n , i%.uui~tBi&eB®st' gidsswujrrGS- 
0irm Ljsi)6itfL-.rr&gr ■ MLiL&(ti) *&§&&& muj3$&mjB§}\ @^ 
&fG8)tD0 03sti&Ssfr perih &n&>m 3h.0m sm-uu®®L~u$w <sBmr&m 

jSrrih <sulLl~. «uifOf ^lu&sruurrGM&Gmuj ^^L-ffimtoffiih; 
*ft@)^» W&& .Pfiumuurrmg Qw^uupuL$m usoGma)! 03s$ 
&8sfT Qwjf)QdfT<sh{^0€OSh.QLh; 6$mromi£§} ^mq^m s}gs>ib&&u 
Gugtfw $jj$0 0dsom\^th g&rr vjdlj ®B<55f!Gujrr&0$®& <£}&>€$£$ 
$(/5 Q&jfileif $B<s$Gujrr<s>0§i<io (LpL^sumL^^wjDm; ^^®? 
«g>/eib<£ <9kj$sb 2L.mm S}Q& ^^(f^Bm^L^^arth &uTmruQug)t 



■$-■&&$& ^/ara/ G&tSekf SL.fsmL.rrSMkjDapi ^j§f Q®j<sffiuLfjD0 
$jj>!6Q pcrsfffiy Q&f$<svjbjr) sn^rruj0sm0iLfiM Q&fr&hi„ i &rT8iG)jm 
tfrrjj/. ^jixinrT0/ffujrr0sr 0l$sv&effi<so> ®J%snuj00®5r *$]($$ ®> 
GnsomLLsrrrm ^vsLGprmgy 0(r&muQua$0Ga &h.®ih. 

@u Qum$a ^jiusSi®) GmjbQ^rrdT€tTuQugftb u®)G®j{r# 
Qi&mu§i0irm ermgii f$Qgr GfBfr&sw. ^||p <gj<5s>LDULSm 

eBdoSso Grmu&p@[fluj «/777 *»wlo ffrpGsssrGsu ^trrruju Oujh 



6% «ay ggy <s&(gi Querr0su> 

e &t®sjpi&&eiflm £~iLm(§G8m Ljp^G^ymm u(§§!ime$m 

67 Gtol GStlf} &6V>&&(&j U> SL&TGT Q<g>ITL~rrLJ(Lp6lS)jr)LJji)J$!LJ l3tT& 

jBrnh Gurnflm Q&rrGrrm&&(3} u5)<£6i/iJb 3iL^ismLauuLL(^<sirGisrrmb; 
&)6stlLD[h&%sn ^<si/ p i$63r ^@i/««Q5 ii?g5rsg)/rLlt-./fi/^gyf?(S^r 
<3j6fT6i}&G3j&n}Giirr g)) t sioo^rrw^i ^mjjj)jn5l<m *^®s$}t-6rmr&i<<si$£i 
G&pjBsurrgy, (ipmroujrr^ ^miA&gisiGl&rrGm® $}js& £-jD&f 
qpmjD ujb0uj GJu/Tjj/surrssr #(/$ ( s$6w<g<£ ^(j^u^iiunrm 
(LpG®j&u$®) «3i<s®L-UJ<5drriii; $&& jy G^t -GT<sm&m (tpmj}Gaj 

§tm ^tfUWLi <3j€urr6ssr u. Grmr&^i—Gsr qp(Lgg]ib €$<£ 

gj&rmesr ({^$£ir <s ® e * r Sp^^iW sfrslf^ ^CuojSsror-II^u 
umf&m). mtssrGsiJ, mrrib s^pmLLrr^mhsa (l) Q<25iTL-.rsiQ t 
@&-°GSlm&m£$ (2) QgrrL~ifj5gu, (^^ifliu^m^ (9 6) ,-gy6B>L~ 
ttfiheuesip' ^susufrg^ Q&&^Qm<J>(n?Lh . * g><s£\iLm&2m «.a/gg)/*. 
erem&effim &}$&$>& (LpmjB r >uiq. TgjmLDg&nr®), ^eufbrfilm 
Qaij&'u99J/b uGmq&®T §jl(ff>Lbu&$QFjLbu mq^ih (ipmjDuSI®) 
fRepeat) <gim!A®l&stpssr <ormr& g-€BwmiAmuj<3 : &jjb(ojDjD3> 
^mptu j7iJT{ri?mr($3;6frn'& G&j^uOlujjb LjeotoJit&m *£ij$j5$(n)t$ 
^56arrr, ®j®J®irrn)j $(§\jbu$jBi($ibu& skynb (Lp<ss>(D ^Si<sts)umJfth 

* @6frp Qn&nrL?6$ttjji> (10 3) sumtruSigpiLb Gld jj2/th 6j(X£ 
&®$LDmj&Gfr &m®L~0iuuQurbjt)L<2tt®T6Gr. <m&/b&®&& &<st$uub 
(104) ^mggjui QutujflL~.uQun}G$<so2si). 



Qid«sotQl-s8lj 27 , GiDiuit 28 ^SGiurr/r assabrjL- 

urraSl 29 Grmurrrrrr®) (j£mjQuu®g$uQujh(0 fp<3 s&$u 
uu^, p/t giujmuurr<sm&GO 6£$§rjp<&@ GldjdulLl— Grso&Ll.rrrr®ir 
<g><sfr g^Gfr (^<ai/risiferL^ii) 0Bstiu3<io ^(^««(pifaj/rjs/. GidiuuiSulj 
$l<5srj$ &GudH0enuj @/s@ &($&§/& &h.n)6vrrii>. c^sGsi/, 9/r 
«j/gaw u&j &<5V&LLcrir<svr&%sfru Gup$Qr)jb&n'<§o, (Lp$<so gtgo&lL 

^6gg/^g)gx/(S &tbu%s® G&tu§} urrrtuum&jB &G3ft&<9»G6U6m®ib; 

GrGti&iLtrnm&eftm GTmtQstflmm& (ipp^uGu^jLb susmoruB^jib 

G&fT&auGluguSilmjDGm «Tsfrtfyu) &pu%s® G&tijgn G&rrmm 
G&6m($iLb. 

^ 6 . ^g^sdmt Llefo-Newlaiids . 

^ 7 . Qu>^Q^<^iLuMendelejeff. 

2£. (3tfifiu/f-Mayer. 

29. urrs^-Fauli. 



M 



h^IIP/ ■■**($ wumg$&u> 



Qum'0a 



(LpASiujLCirr^ fp(§ (ippg}juQu/r)p ^mtLuurr&i mrr^^impm 
G&rrjb&rr®) &g!S)j&s;(§i&$Sl($!5§i lB&J& G&rrZkoeSl®) <sp(n) lj§>Iuj 

^l€S)iDum)u^Q&ifT6mrL^ Gm^uSium $<s$i£i®.m<stt @j$ul$l~& 





(*1 (W 

ui-Lc-8: (egr) saWai tgfgpaSssr tDir^tjfl e-0'oiiA; 

fiM^tiJmmmm &#mmr &h.j$stsr Qpww SIlLl„0^lLl^ <gFLOU>/T«ar 
G&tt<s$mL„ g>rf. ^ga/ji«rff8>/nrg-4; «(fl^eo/rtb fui— «jb. S fa^. 
<£6*rfra> opp^uGup^sBiLi-^gi. *$l($i&& &€sRwib ,e5!$iuu> 

Qa>rrmr®mr®rgi {uL~th->8 (b))* j|)iM ^®W *$« <*r<sM$rr& 



fpit GTeo&tLrrrrdm <sBil.®<sB®Lb Grmu§i Gsu&f^uumu.; ^aGm 
<£Hgi GjBrt i&mvtbjD&GufbjD ^jtuaflujrr& ,#f£f <ss«if ainmiu 
Qujp]£)<ssrjDgtf* <sB$tLiib Gr&rt LBm&rrgu umruL^m auramu 

G6V$u3uj60 u€mu&6ifl<so $}&$(B&j uStasyu) (ip&@ituiprrm &jdu 
i9aj£)urr<§ui.,. 

uDjb^ sunriqa»<3&sfr: 

GuFr<soG<$u g>0 (LpjbgyuGurbp &b.iLi$%ssr fsmh &g>rr &nr6m 
§>lmQ(rpi}) . ££);S;£ QLDtu£b«8)H>t£5ta5r <&fLq.uumL~u$60 ^6»lojj> 
§l<snm &}jdljl3uj®)u tun-GUpeatisb, (§!&&& &®sflLar5i&Gfa m — 
oSsStujm, 0tunr<ssr, ^tt&rrm, Qif}ui—rrm , Qgn(gs)®sr mmjo 
ld/b^s &jmLjaseiT — G<suj§u3iu6Q(ys6®pu5l®) &$ffsB8sarQ&rr6fr®rrr . 
^«»«1/ tu/rsi/LD g>/f ffr'fiW&»(iS?fi5r (tpi^mojGuj (&}j$ULS®@\£$rp66r; 

arrLLL-.uQujbg)}Grr6iT§l - 
gijrflfori__fr<s>jg}i 3fr ©* 

iLj&TGfrssr. ^)fr«WL-/T«iyj5/ <s76i)lfo).s@<sff (€ulLl-.&$s)<5Q) e8}$ujijb g 
GluifleSIujib, Gurrrjrrm, anitum, m piL? *g®sr , ^^(SfB^m, 
oouGmrnftmr , fgliurrm tsrmne) otlL®^ 06rf}LBmj&m &_mmm* 
oouGmrrtflGsr zrmp gerflu* JJ?« Gsu&Hljujd <suiLi-.$$<so <&q£ 

#ifilLp GiDrrLSGuttJrtuurreinflsrr @fl5luq: 

30 ^SsSlojih - <&i)(fluJGsFlL-.tfi(§LJU$i; $tunr<sk -. u^ftum; 
^/f «/rcSr - G&mhGuj£); QffiuL^rrm - LLmpjs&rrm; Ogg^sgr- 
^tucu/rsar — ffrsSrtfy Qurr(§muQsuss)^ &$&. 



M&jb® §&&&!* 9* *r«>*LLpvr«r Gt&mwuu®®mjD§l- 
^g> Qwibmmu> c&t/0«rrmfl«ff«&- Ooi^uSiuj* »4«©^ 

eruQutT(Lpg}ih &uJrrpTrs> ^margl. gr«ar(5a), ^o°o<p ^/t 
tJ&&*tT'tr. Siiu&esHJtJ ■Qup.qibr*c&!r*&*^& &@ft 

erti&otiSm Qfim-&* $$&&**. &€&&&*& . f«o^tlfr^fip/^. 
«/r^ A.(to/r***©ri.) g/r (STW&LLp-nrSssr <3«u«flfl8Ll® ^di 
Q«w«>aw*«ff65r' fffl/DOJ0a^ifliu &<stiu>mi*<§$w ®mpwiiu,m 
s-L-Gsw <te/ffl«r;D«ar; g)fi»a/«Lutf«rt«6ir fHalogens); g)^ 
ti-Cfar p/t a^«MT/T&5r typ^mQm(rw®mpw 
pggm Q °oLiQmfrmfr(B (BF) t Q*rTt±iuti @Qetrrres>ir® . (TSTacU 
■(Q#rrjbff&t-i) 4t®iti«»«y gjd/a/nr^/ Of/f&ai ^tl®u .';®^?5 

ajMarm* ^/^ssrii^© «ft«utf££ ^€5>tf)£Jq ®$&etrvj Gas 
a/W) (ipuu^f^ 



u&)G$ugy 6T®)3sd#i<sifl®) ^L^rsi^di^sksff &mftusmi&G&m er®®r 
&$&«%>&&&— 2, 8, 18, 32 #Q o$n4u& 2X1*, 2X2*, 
2x 3 2 , 2x 4 2 , — <s$fT GT&fluj &etoft$$Q$crL-(iGSiuu Qup^&t 

(gGun-mru-Lb ffTessFsBsiraGmrre&ir® *&maanbQun)& ! Q&ujiu 

t\jp^smwui4 *m$s&m uiunr: 

GwLhGurrsianrsi {§X$ut3@t&, £§)uQu/T(ipj0 fBtrih $jgt 
arrgtub *s?wl- fSlujuGujD^msfr ^gp««(fl>6)8«fo i^p^^mmui^ 
ujbj&uj t$<s®L-.(LpmPi}& &($£§%&&8ffl£QfifiJ5&Q&n'GfoGL-rru}> 
&€$ljulLl-. $®$LDm&®¥lm GeujUiuSiujb uessi ljsSsit.li GutTgyu 
u<ss>L~ujrr&$ G fljBgvO&rr&r &&/&<§ (gj&euj&oj Qum$m 

@Qi/rfflRWiL-Lb j£ilLuuSu$8sq<& fQuanturn mechanicsj giBmr 
Q«/ts3W® Geuuu&jSlBm Qm$tftu$($i&GO, (Ssyjg) ^rnLi^th 
f Chemical affinities) <y>&e8iu Qeugiu3iu'& ^m^mdm st<3fT<suj& 
(xp«s)fl)iLi(sb «fflsgr^^®^^ ffnrgj$tuwFT.§>lasrjD6&&* ■ t®.©^* 

@($m&r GmmGsfrmmuGup^hsirm. 

&de»uurr&Qtu ^gp/fflStt" a-tl*^' Giwujgla) /gii>(i£6»i— iu 



3. aB^ffluj««(ipLb c?|fp««(!56)!5l6m* jsiasOT^tgju) 

(1) «Jglrflujaaib 

6fJ5& <sp& ^mii)Ui3 G$jLh ^j&swr &-LLLj/D£g))<sbr Qu&rj£}&u 
u<S8inLi&dsfT K %j > p-nriqibQutT(Lp&)} 6^(75 Guen&uSso ^i<sto&j Qa/eyfttt/6D 
(gjL_$5r <sB%6rt<sB&<g)ib uiuasr&2sfr& dusmi—ffituj (Lpiu<5oG<sxiemr®Lb; 
i&jbQ(r$QT) <sumaiti5l®), ®IJS<£& Q&iu<io i5<s®L-.Qun)nhQurT(i£§i 

<g5«yrrr<5# G&$&& G<siJ<smiq.uj CDissecU ®l<sifr$)ujas>LDUjn'6toLLiLjib 
GjBiflL-GOiTLh* £§)#,£ «$i») ^sy@)/<5<s5(y56^«(^iJb Qu!T(§J5§nh. 

eBm ^mwmuyui$^uujb$iu prrib GB(nj&Ljth <sB<stiprm&%snfi 
fi0-Aan.iq.fU &imya&Qf) rBmip&&lmm srssisuGuJ s^n Jb n.etT&jrr 
ermfl) gB($s) er(Lg&66r(r)§i. 9iso u^surrm fi®sfiLDriis&fl<5Br &$rfl 
tu&mtb (QrfiQ&osr(Seu @f£iui$L~uQuibjQ $(75 0sip&@l) p<s$)L~ 
(y>G®jDu9$M&TGfT 6$(§ jS^y^^iurr^LB. {jfym arrcrmrfifirnso 
^ffidesr qpfiS4o ^prrrtuGeiirrijb. 

&dsrt& «rremeorrui Gr<svrum>& tyjf)QmmGeu r^rrus ^crmujsfii&T 
Qmmh. ^sroa/ ^sounrm m$jguf68&eo 9 diLt^rrA «jgl/ffitf^ri), 
mrruttrm x0tf df&eo <ormum<su. &$iftuj&&fi!$8m (y>fim (ipfi 



ffiruf.ii|Lb 2 ^sourr, LSil.L-.rrm s^ifsBsrr Qa/«Jk$L-.ci) Qw$ 
uStueo &<s$Lnm&®fl®sr inrrjbp&£ilL~Gfr Q@rrL-irq Q&rrQfar®&r 
errgl GTesrutt>g& mmrt^fSl^^mfr; g)« «ss<arar®L%LJL/ ^gp<& 

«£/#,# «3/ ggy ^yG^5 &®&wj&$m *$im)]®Jrr& $K§&&& 
(LpuLturrgi . 

§)pj£)tun'«w,L9/f?#«(^££iurr;5# 

stosuiwra ®K$j5$®o (tpuLiurrgi. ^jssr^th /#<£<FtfiiD/7# g£(5 «sssfl 
n$m$u t3fBQi$rrc§ &e$iLiDrr& G®i$u5luj&)(Lpatoji>u36b i&rrjbfry 
sugi &rrj&0iuu)m(r)i. erGsflgpfib, ^^jsBSstreBSssr &.emL-nr&x& 
gfctf «u ^/f ®nujn6Si&£ Q&tu& SLefr«rjs/ ermugi &-gji$lujnr&Ji> 

&Qmerf)&), 9iGOtoi]bj$t<io fgjujjBOBasGuj $e$aim&ejftm uyrrp 

iLiuGujbfl) l9jd<& Gffiajjbems (LpenjDuSguth g)# Q<yiu&i) Gl£w& 
Offirrdr^ei/jjf #rr&f£ltuuLJL-& Gh.UL\u§i$rrm. Qmrr&res>miU€tr 
s&eb LHT&fT&gjm&u Gurresr^s LDrTjhgytojgnb #fT&§lujuuL~& 

(Lp£6QrrGu$rr& ^o) u [r <£$!&&&<$$& i$LLL~n-g>g!&&rBfg2tb 
1 prpif Gun rr ®-Rutherford. 5 y/rif-Soddy 



urraj&rrdi r^i m)i <s9m (SGu1$u3ujjb umrLj&Gir <&}g><ssr ^Cm(§d5i 

Qung)j&§}G(?<sfTGsr ^rn^ih $ } M€$)puj ^lo^^L-iu ^tfS«n5?&rs 
Gs/iwgi p-$itoo@unriT®-ffrri4.u$Gtr ^€m®i3is^ui3dsisi fiTfiyfigd) 

&<§fj)ijb jty m)i GBm sliLb^Bo) Q^n"tsisrn)i^<slsrpmQ^Jiu^tSi 

Qurr($6faasiU)iurrffHJb L£mas)jril.i-.$&fTG$iLb <$im<5u ^uui^u 
uiLL-msu mmfpi ^mw&:rGmuQujnfD6®'* ^ ®u jb «sr 
Qurr($mi66)t£> 4 ^ggy/u Qurr($GS6rmLb ^}Q)(§sm; ^/sw«v 

pm> {§)<g5&3r TgnrLb ^/a/^^S^r 'Gurr^fiOTr^DiD-srcror — 4* «refir 

i3($Bgsi <$($&> jS)£«5r ^i^LiumL-uSsb 6v8g$Iuj <^|?p 2 He 

*®*@^' Gu>fi)Q®iTmffluQu!$&6Wp&. ^ t t soufr& gtf&srr 

Qurr(§Gfcr$s>w - eTsawarofij^di) 4 ag>€top&dfr,jDgi, ^(dm, fy(§ 
iSil.L-rr$ §}&m sTj§Srf i£lm(qxpp(ipsnm 6$tf er<somC-rrjr&5i 
^@tb. ^/^^y^nt-,uj ' Qurr(7i|«w0s>iA- <oY€m §*IlLl-&&l-l~ 0; 

pirtim' ^mrff<£$<$is)<so> GTJjsItt iBm^ppqpmmr &m&i1fk^®# 
q$j&u}iLmL.~it° er&'g)i Gr(Lg$& .«nrLlc-.«i)'Ttb. ^«(3«w, , p'rf 



tuaimu* 71 

turrgiGijGSleb&D. <ty<es)66, *&i&Gsr Gf$ftLQ&rGsifril.L~g$€0 1 ^§a>u 

umi^Si (ajajirmrL-Lb sisrrstf ^UpauG^iurr^ib, ermG®j, §£/** 
^GOurrg $}&($$& $(7$ tStLL-rr^ j/^^ib G&itjj&gy Gsu&UsBl^lj 

LLfEJ&eiflm GGiifgluS'ujb U6wrqa<sfr <sy£5?p/- <sr<sm srmuu®th sllL 
««yfls&r u>iT(bjD&6®& <s38srr€Baim G<su6m®Lh gtgwu^ Q$®fi 

sr® j&gy&d&rriL®, S^i^ujil : 

Gp-ULiu&mg m® &§im&rr lLl-.it &&Q&rr mi® @£# 
Qti>vuLbemn&8oiT (FactsJ ®«Sr@/uJ &jbg$ e&l€fra>&LJDiT& ^rrrrii 
Geumb, (3/jif iUs&$)6Br Qurrq^mr€S)LD^<orsisr226; &igdr ^my- 
fT6m88; *$iaGtoj, £}&m @fl5W©8sRa 226 ' GiruLtJUjyemi sl.lL&(§ 
e&jb@u LI/D&G& 88 ffreosLLrTrrGsrm^frs Q&(T<smQ<sfr&rgj; 
86 6T<st)silp-rrm6i^(2^8^18^32J r 18^8)(Lp^g)]uQupr!} 
&i.(giaiSsn £L.mn-rr l 3i(§Gi]$nr60, Grcbeorreu p p@tb GlGUsifluLUD 
LLormeiiefTGrr (Lpp^]uQu(r^^ &h.LLuj.<so &LpwgtfQ&rr6misL(§4* 
@ih @jF6m® GT€tirr$LLiTrr&&8ffl&Q&rTGmGL- GrruLiu&fSlGfr 
G$ug)lu$ujji) urniLjmeh 1 ^i^^hl9l^uQu p^esr pm \^a>Gsx! t Gp-uL. 
uj<£$<5w GeiJ^uSiupuessrLfa&T^rriTLDem &.Georr&mj&6fflm(Alk&~ 
line earth metals) epstopm G<su§$u3uujb umrLj<m8sfruGurr€sr 

Qi>v$luSltujf) umrLi&Bsrr ep&gjsirGfrm. G[ri^uj^§lm J9\ m$i & 

GjjbjD(ipLh, *3i°o&rrGu§i jy ^t -aesm ostyi ih. 86 ^«« <^mpQ&ff 
P§1* GjxULUJ&GS)&uGurr6oG®j &§ilrfluj<9;G(Lp®r&r ^(75 t/JgJoj 
petflLOib &.€mL~rr§\<svrp§i. ^f^^rrssr Lor&pGumLjmitrSim 



7 B <£f|?p«#0 Qu&r§>)6>Lb 

GrrL-nm erfru&t ^f0<skr :&fS«f® seRn* 23 . ^Cm^^i^en 
i&mvpfD GTemanR&r &rrp-mrtnnrm Grri—rrGir <^/|gl/ 86 ot<su«lL 
prrm&Ssfr u>tl®Gus Q*rrear@&€ircsr; j§)<sw<iw (Lpjb&uGujbfD 

<3<a/$# G&iueojh&l CChemically inactive; a-e/rcyrjs/; j/cS 
&rr®j§j, (£!$&& &®&uib 9(3 &P& af/ro/. Gjrif uj ^f^jsB 

88 Ra 226 -> 86 Rn 222 -f 2 He* 

^<kuiT0 §$&m Q<tMGtflu$L-LiQujb(D0®ff ®B8sirGiirr& Gjb^lLl^. 
wrrjhfn&™&& */ril©u«»a#. ®l$&65>atu surriLJuml.i^&) ^jih 

Giceo ereisr&eifiesr *rul©<£ Q«2>t<j»<s fLDUurm @KJ3&&& <3<ai«wr 

GurrcyeisretoU) ^ifiturr eBgla3eS!($!5§I GT(t£J50&rr<§ib. @jG& 

fidr/DSi; g}0* 88 ~86+2. gigi iBmwuriLL-th ^ifiiun- 

Q*iu€oa6ifi cj2/d> £§)s3>fc/ Gurrmjo <surriLjurr($iaG&r rnmiurrefrO 

g>©*Ji£&*ffOT Qu(T(!5(5rflOT ^aglrfliuAabu u<OTTL|*rfr : 

^(^uu^00rrm &fglifitL?&*uQun-(n)6ifi<5k QeuaflG$l(j)u> 
gt®)®)it—Bl-L„&&l^l~ «™>*tfrr— <*&<souiT0 §ix<fira<$$U) <F/fl 
airr« gAr G8*®$mGtu fRanga) Qu $&&&*«. ($i§) ut-th-3 
fa) fl&fc «nrilL-£jQui)p6JT«r. (tpS)«b ^€5>tf) &®fluuL~&0rred 

x*&m ut^Ou^iurresr Q*nfijb0ififitM& &>rr£„®®i&rfD§&; ^0 



&nrmr§\<s$rQ(rgiii t gurpffildti uebGeug)! a0if}u]&&LjQurr(§®r 
&&f)m ^Gourrg gia&Ta&flm g8&& 1 Q<jf, lS. &@ib 9 Q<f. 

8sou Gurrgi&gimerrgi. <%JDJD^ <giSH&LDnr& ^^^rrio <£& 
Srib jS&rLbrrgjLb. 

uebGeurry <ss<g)/f?ttJ<&«Ku Guit (^eh &($$& &ih(ipmL~uj mrrpp 
Geu&rsiaGifla) <^j£)« ^<sup^<^mm^snm &irnL($®m pm . g)u 

&l$m rsrrLLa&T /gq_ ^^^am&^u^ iu€totoJi$vmL~. *rr$o$j8jb@Ci 

Gorrgn* 6^6i/Qa//T(5 &S)lif}S;&u Qurr(njGfflffir ^^jms^m^Lb 

(ProbabilityJ slsw©; ^j$8ssr ^rmr^sb @j3ui3L^edtrLB. 
£|)/5 r <S $sp\-\ $8sou3<sm &8w@ipu L$GtiresrjB$rr6fo' sifigu Qunrq^ 
eftm 'tfij-rrffifl eurrLpaj' (Average lifej srisaru^. ®m@j5&L$ 
goSlesr gjjdli $Ssti, — ^#(£01/, ^^m &prrr&ifi <s*mQ)eq — erp 

Glurr rgl&$&m p. g)fi»r@/Lb mC^m^arrudeo ^esyLL^^drerr 

^£f o5p«cwr/_ &uxssruiTLLu}.<6V)G0 sLC58rit&&uQug)i8d&rn)§i: 

dN= — /L Ndt 

^j0eSI(^0^i N= N e- y fc ermugi Qupuu(gi®tmp§i* 
g)^)«u N eresrug), aireoth t = o *f£# ^}0«@ibQoT(ip^ 
«Ll©«C5«/TUL//r« (IntactJ @(^«@ib ^^/i-sse^sw- «rswr 
€Ba##c»#; N ermugi t ersvrp atro) ^m®3®) &LL($i&(*&nruu(ra 

mauSlm (Natural logarithmj sty.; X ermugi ®Gs>&jB&y6l 
$<o®m yrpLj r§8fo; ^«(3q/, 2/iC erwug/ '«Ffnrffifl ainr|j?a|' 

©Jiri£aj T stsbtusw^ (Giurrpg ^ gs^i saati & &ifl \urrm 9(5 ufr$ 
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&t€§$#®mm \3iySliLjub &nr®)Lb) ^iq.^u^ uiumu(§i$§i®iesr 
pmff. t si^U m <siJTT iba/*, t &rjir&ifi 6urri£e®<sij'a ^itlLl^^jw 

2-®^ ^wp^& wL~.&m&& &n"trmfJajrr®> (log. nat. 2) 8<a/,/p/ 
u®Bmp§} : (jBrrih t = ■ -i log tt&V2 erssr^j $T(Lpgl(68)Gb> 

N *».' N X e-i° g nats- i n &<&/$ ^^imjD^j.) (£)&<& <s$&>i 
^wurrS; &$(f d?&t£} 4><§ ih iStlL-irSi <$jg)/f d? &$$]&<§& 

uGSsrLfat&r qp&>BujiLrr<5i ^{jGv&r® Gh.ny&mn'GO ^gn^u3u.u 
GujgiSlmpm. ^gzdsk ; fpdsrgp, QsueiflaSL-uQLJg)iib gt&err 

«^<a)60^ ^<S3>£r~«)jfrz£6i/. 
a»rrai)rr<5> a^itassrfksSr e^j,f£)jpsb : 

m§i&&m wilu}-€$ih &6sfttunr<m^ Q$rrmn)}w$@Qd5oQujmum$ 

tt/LD, ^S3)Q/ §r8ajTI£J jJS)fT6ff5J© 6SJ€5><3S<B & $ it ®8 & €0 &6ffl ®) *J ' &VT 
W§1 fi£6BT/p/L„63r #®)/&(2<5 #fF$WUL/<7JO) GT SW U &S) & IJL] Ui fSCTLO 

Qpj$6Sl<8<soGuj (ajj$ut$tl.L-nr<9i GeuGsm($iLb. &n-um&a§!l(taGT 

&puurr& €$0g$miJbujmi-.iuGto<siJ ) sieoeogi ^®)urr& &0if&8sfr 
68l-c*i& i$tlL-(r& &j$ff&Sffl aSk-.«yii> &i0&mrTm a#dsfT&§i& 
Q&eog$Lb ^jjbpdsnu Qup^mm&si\ ^GUjnjSlGfr $i8siT&gj& 

m$mrr &-j$^3r®s<5p® ^^^«wasiu mrr&i&mimen 100 Q<su<sssr 



q$$&m&6(T G®jmiQiih> sjpG&mGw t®j$ui$il($iefrefTftJiTg)i 
«tld/t« s^ffaBsff fpgi&aii) Qujq& Gi&ujuj $juj<sonrg}; ^©) 
urr&i &!$(f&Ssnu Gurnsoeyib i$lLi~.it& a^d^dsnu ®urr®)®j& 

G&ujimsijub (Lpiq.ujrrgi. &Qmttft£d, &rruDtr& &^rfs^(h 

v3do rsmi—Gunpiih (tp&€v /#&i><# G&iueo ^/«Srflj/; &rrLDir& &$ft 
3>gt s&GjiG&m&ih Grso&LLtrnrefa&GrrfT®) (»05/70) (LpmpuB®) (Indirect 

drmO'mSsmbLLis^^i^^rrm jsnth xnrmr (tpi^uith; arrwtT& a$ft 

jU/rsror® Gu>(UihGS)tL&f$$ib fpdrGggOLJT&ip Qpjbffi&& 
Gurr{fFf^3iSh.t^ium<sijmmFTm $L.m<sirasr. srrmrrs &$rf&ctti& 

Lorrasa Gmrrmmsorrih. 

a»!Tii)fr& ^>a^fra>sh — sr&sft) *^ira&sfr; <BaipMT®:&sfr; 

(Elctro-magnetic waves) p/r §)4mfim$£ G&rtp&mGii; «iya/ 
eBesr&gieo MrrG{m}<sQ ^j&o&eh&mh tiJ<s jgs&rt- <m&o $mw 

(Senen- &8sd t .&sdr @<t$6s>u> (Wave-particle duality) {£)££ 
ereoeorr eutsims &>${? $$&&>&<$$&(§& Gurr^^^m crmum& 
tBrrib ^}$G<simu). ^aGen, &rrum& &$it&&m ^gsgjeBmr «llI 
m($e8e8($JB§l Geu&fi a/($ib tBm-mrrr&$ ^8sQmerrrr&& &jb& 
(Lptiresrita @ $ u lSiIisj.® &*>*&!&, purth' ^jenpssiJD^ $!&&& 
gh.$&sf snq-uumi~u$<& &&&r&m ermgyib, &&$tt*i& &ie®eu 
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fGaseous discharge,) xrrprttsru>rr& ^®t/ Slen rf <?®u/$/ M/ aurdo 

Qa/«06§L-« 8k®Lb sr&rumg e?jbQ&asrG<5ii /5/nJb ^jn^GeuiTLb. 

£r/r<swr &h.(Sis^df^^ (Inner electron shells) gi&m&m &i&jb 
jDuQug)}wQurr(Lp^}Lb ^ esym mm GT&m) sg!lrraSstr<9i &*.l~ 

L-eoQummj£ii<56 (§ifiuuii) GrsjflLLu.rrdo iBm-&rr&& ^{deo&m 
Qsii®8isBl-u Gujgjffis&jjoesr mmu^e^th Q$<s&<sim®&r (Q®sr. 
<%},&®), &f6W)[GSt®sr «Ltla5(5«i/Lb 90 L&m&iTp" u>&nau.eoGL£>; 

eugi mn tLnrs &$rr®S&Sso — GlGii&fl $$(})& ermfp) 0rrib mrrpeNst 
&rrifliU(LpmjDu3<50 €i§!)ifurTirS>&€i)tTLb. 

erwatltrrr&ir&Zktr LDiltf^tb, &LLj$g) Q&£)uem€ki&&Trrai& 
mrrGmLiGufgfBekpGsr. Q&tuf&mm (LpanpuSeyamL-nrasr m§Hifi 

CTGO&tl.rrfrmmm* m%.i^. mrrmruGujpi&Gsr jossr ctwuot)^ (ipm 

#. G&& LBm®S)/TLLu.qpmr€ir enso&LLpTrGsr&err - Positively 
oharged electron s. 
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^jtlLl^(lp&t&t &&)&il.!jrrm&etflm Qunr(^mrmiL6S>ujm Gl&rrem 

(^€mL.wem) A . g)«8rp, ®l&&$ ^mmsSsrru uirSilpr*** 
fPositrons; er6& euipm^Stmroma; GTeoaLLpr(rm&<sfr &i<suri) 
0m ergtif euemB&G&r <nmg$ib s>® &uQu g$®iGst pssr \ @i0&u 
urr^LLtrrrmam ®m fgmt u **&>£$ jb® (y*<ssr<sir&rrs>G<su qeo 

Li&Qairr&rm63<so8so? crfr p €&&&*& CT^ssrpsar. g)d/o9®« 
&<&a@fiuj etilmu-, G&rr&&srs>®r ^eoit $&# urr&lLLp-frmsieiT 
Sj8s*$5i& ®W&u ^a/^rrqcw£-tt/«5)«su (j8aaHujbjDa>w)cr&Wl 

dSlm^rrp-^ &u>e$8soiLfGfTGfr ^mLDUsmu ^mri--rr&$!eB(Si8l6br 

ep&rgi si&eom (glcrem® smnrT&af&fr &QunLLL-irdn'*mnT@th 
(GammarayphotonsJ; <mo%&rr®j§i t &&& @es>jDfr&' si^so- 

«jgirtfMOir* fAnnihaationradiation^^^Sear^OT. u/t®lL 
irn-&*rtfr{il®u6S>uiLjib*4iifls>i4i a$Hte8*eB*r' @!<3ues)u 

UJUD (Lp&m (Lp&GOfTS 'l^*' 6 <ST^TUfrif (Lpjb^ffl^lt t L3mr(§S)Sb 

&!gi!fe8tF<so $mg»L-m &£fi u<§j$muqib Qu/&0/«fr«r#; 
4imy&&<3<sSlm l&& Ji®&&idrar «&Afl>A «sii/raj/g^ lj<so&@®) 
$/S5>l£>/5^ Q*^)^ii o°oGurrC.L-.frmf «rctfai-lfnr©*®/* u>crfD& 
^®ti); c^sbsDJS/ urr®LLrrrr(m)&<5ijLb lbftjd^ ^©tb. £§)/£<£ p/r 

uS<& £-/&£/ Op/r£@/5A ^®ld; ®£/ uuib 9-«« «y«fr«r $>«f)u 

4. ^«rorL-fftfwr-Anderson. 

5. tf£Tfr«-Dirac. 



ts jqemi&&<$ Qum0stJb 

SL.mjDULjmJi7tui$g, f$($ arrJB&uueou} meo&iLrjnrm&dsrr <$(§ 
ua«i0/T«6i/ii3 urr9iiLrjrrmmBsa wpQcr$($ um&wrr&Gijih ®§i3i 
Bg &m^wg>n><§<> ^m^j &iBsfTfB& &$m®®%m CCircular tracksj 
SL@m L-rr &@&mt jn®sr (ul^w~-9). pLb(LpmL~uj €$6tfluuL-& 
0m GiAjburrgUtiS®) ^^^maiu $j8sm &-.<<m t~rr && /##$/5 
g$®tm§}; $i®j®irrg)J £-Gssn~nrm mtsomilrrnm, urr&lLLrrrn&r 

&rrem& ^©lK ®/5^5 ^^uul^lI uSl&GijLb Guifl&rrSi&uGujb 
$(§uu&rn& &®J®&&fl<svr ®J$u3^)<sa®T &€tfluuLLL~ (3u)<3>;& 

^<syr«yr »«ul1€»l_ fBlurred track; n.mru.rT&8\uj iLjbQ(n?rt 
GTGOatl.arrmtfLh u&)%$®s®jd&}> ®%s®iu gietfl&Grr mrr<su& 
p#w«i/ L&rr&tbp&tir tBnrrjGs&wrr&a &rrmruu®®®n jdgw * 

c^f5LijLJsa>L-.j& ^j(J>sfra^sft : 

^($ o oQurrilL~.rTm gL.®for6m£>u3®) <spft srso^LLcrrr^^iLb fp(§ 

^5b 3».L„rrg}. ooQurrLL.i~.rr m <srmu§i t e^rr ^smmiMiurr&sr 
^u^uumi^^ §i&m. <*&&&>, jyjgy tydssruj §i&<sfr&<$n>L~<svr 
GwrrgtLhGuiToggiib wmmui surriu-JB& qsomia<s^Q) gimLpujLb 
Qurr(Lg§jw LMTJD& &h.ufiu^i. ' : Qunr.§iGurra& &x.gHL8i—&g!> 
($etfm Qum§$&&$eo ' ^t^Liumi—g, gi&m&m' ermp 
Qungimwai&($&g> §>© u>rrrf)fD&em& &t®s>L-.$g&mmgi; £§)#<£ 
K $juLUue®u,& j/«6«r#&/r iBansijib <g>(r)l@liu Qurr($&fl®)&fTm 
^^^turrm, i$M& (tp^iurr^, &L~uQurrc$&fl®ff &ua$m<sh 9 
er&tg$ rrh.jD<sotTLh. €?Gm®$<so, Gurr^eirnmiM ^i^iturr <s$jgT 
^jbjDGO &}i$tur7<s8g>l Qp&€Siiu ^B^ai^L^m Gurr($j§giBGsrp 
euemifuS&o g)/5# <giuLuuG8)u.g ^mm&®t 6T/5,£<& miL®uurr® 
i£tm0 9^rp wjbQ{g&(3t& LDirjoa 3h.®Lh errmgi Qldujul9& 
£BuGujn&lM®r§l- *%&$&»&> ®J*# 9G5 &rrrT<sm&$jba>rrs>(2GU, 
&!&}&&& &&rTGUgi 9^^/ <sr$s&ujGUjbfr)I®r &6Q®) £>($&> <%>&rgj 
mmg$ vBmkBwjmrjuugi GurT($mth£Q§i. 



x%jbjD%n>& Gujnfryerrmm ermugi $)&jb{9? G&m&s& ^mg^; 

ti)a<ss @®s>ff)j&g ^me^^nm ^uj<ssBiurr3idso 2L.mri—.rr&<j§<£®) 
Qu>g}isi}fr&Gto) ^ip&§im pm . 

t£}&Gi}ib @tjDUi3uj<sourr&sr {§)6&rQ<$3)(/7> Geufbgymustijm &.sw®. 

«jgJrf:«(g5Lb &$\urr& @Co/j«sf#^&r3uL/ Gujbfrysnmm; ^fisorr®} 

unrita&GGumivi-UJgiLh ®j&!firrm; orGmasR®), ip&rrmjgi g»($ 
Gqj$£iu$uj60 Q&tij<5m&u$<so Q&iGtf\Liu(SHA <$j,jbjD®> m&fi £>!<ss)ldu 

Gutg Gurr&Gm, a$filtua&& 3t<s®&jBfii$fi®)nr®) Qa/«riou®ii 

—>sigpi &*(&&& Q &**-**» ®0fj8 @8n*.8aru Qunr pesiar 
«rjl/. Qurr§iGiJiT&a 8h.g}LBt—&§i, fpG? <summ<stoiu& G&rtjbfi 
ereoeorr ^il«@««<g5*i> epGcr <£}&r®} <%j>jhjD$sofifirr®5f Q&rrmr 

§)'&$&> ^^u/r<s m$it&®fim $Beou3'aflfo&iib Geujpi eB&u>cr& 
&_Gfretrg}» &$§> ®(3Utq.fififrm m$tiiu&m£i QutT($(§$Lb iM& 
&$8>wn<m GpfrGw& &&^^<$(§JB& l$*& (§®»jDJ5& Gjsir 
Gsum GT&dso wmpruSgyw &-®retr «tojsu/tssS^ GjsftG<si}&m&2m& 
Q«/T6OTL- dilt-rra &$n®dsrr QsuaB*B®ih* ^jhfi GunQ<$oebBso 
iLji-&r 6$&§l®r<sfT ^JBJDso ^i6W}jG®m GfinTL-Sim, $jg)}$ 08a> 
&<sif}ey<shm ^pp^meiflssr Goip^miLtLji^d! qpn)0s^w $£ 

@&m&eiB<s$wnri! {gmpujui ^jbjD&o (Energy missingj &&rr 



3 b jy Gmi aam Qu€ir0sih 

iu$rr®imjB@i. |§)j&j urr<sSiu%mr QmrrmGS>9i&@,\m° <>&n'®}§l fp®J 

G®jfigtfG®LLm{u& 9rwi§8jiQ&rr<sm(l}i a-tl«0€i9s^«ar^i/tb Gleuetf) 

&mfD8g. @jJ5& <%hjbjD < s$®n' Ginrr $&& &h.@i£®) GTuQurr(Lg§nb 
LLrrQ$& fgldsouSldti zL&nsrrgi; $iLLi~uman' i^meM^B^iir j|)tua) 

Qstrm&ruQug)}Simp§i . 

erm-jn $L<smts®u>miLJ eB&ra^su^ — '<sp&}Q®Jrr(n) 0my&&&uS§uih 
Q&{Tg,dssr ?tp®)Lb s^g)}$uu®&&uQujbjDgl £§)<95/ — ®juJ®)rrgj 

<gj&m Gurr&msimiu 0&&tiJL&rr& u5)«s# &n5ltu<8fr& $iqjjuu&rr 
£HLb *&§} ifi^iliflC® (Neutrino; <sr<svrg)i 6u\£m&uQutr)i®m 

ffStesr opt^sBmuu^uLfLb, j§u^L.fft(S>(sg)fi8€Br Qurr(^€ssr<99>iL <oT$Qa>iL 

$>§&* <^>&®)* i&m&I fiL.«wr«» t£>tt9-^) o%QufTiLL-n-G$m *&fm&iufT 
03®uQunr(§G85imwmiLiu OunrstfSsu fRest mass^ ^« 
$LGirm&rr €imum0 {gbmegyth SL^^iunrad «^/p/ai^gjD^su&o. 



UJ&&LD 



$1 



L-f&&mnr& (ChxQS) ^i<s®uij5gim<sffm srmumg jsmh eS!eu[rwns 

G8SsmJujbj6l& &ifiujrTm§itA eB<svfrL£trrest gjjwrresr &&<su8so ^/jSa/ 
&jB&rr& G>MjbQ&rr&rerruQuir)iLb Q&rr&dssr&dsfr ^trnrujGajnrih. 
GLLgyijbiEr&itooGurnt® Grmurnt&rrm- ®&§i®s>jDU&«$}& (y>&& 
(Lpiurb&etoiu (oLDjbQ &rr mtL^rr it, ^/«w/t G&iLimm (tpmfDuS®) 
®(f ^sstoimoju i$$Q&rrrr <&$ m)i <5iJir& uyrrjbjD& <#i®M~tLJ& 
Q&iutoJ&p)<j§ifliu~- v $i t eQunr& §jmGh-m8m&G&rrmr(Si <sy|p/« 
«Swr^ <£rr&@®J&jb(&(fliU'--&ifiwn'm &($GBmtu& sak® i$isl& 
&rrit. 1919-$j<sQ $jii>(Lp6®fi)Ujrr®) fp(§ &®sftiB0m& LDfr/bjDth 
^/C5>£_uj# G&tu&rrir: mjBLlrr^Ssisr ^a&Bggigpa id/t/d^ ®/f. 

iu&§ito)&m$& <g&/(7y«# G&\uQm $$6o&o< 

&rr6>&uQug)imi&rr6d (3/5/f i$^|jprLLL„Lb Giupp <m®JDLLrr§£& 

eumaa m$if<s£&®> Gsu&fleBL^uGuppmjS [r&ifo o<2urrif® 
&mrL-rr(t. ®(§ m®&LLpg>m ^m»e8m sl.lL&($ <spit <wiq.u 

{§)&&& &rr{j6mj£$jb&rr&Geu^&^uQunr(!$^{m idm <ip&£}(U 

qQp-fTLLL^irm (Proton; erdnrjD GuiwflL-uGu jb tremor §1. 

gmSgSIiu ^^&&($xamrr<&~&n-xauGug)i!ii&rrw &l®> &u>tuu> 



&2 <gt62Vtf&&(§ Quefr0aiJb 

m^mtlp-^m <^|p/<s; &(§s&g5}($(5§j 9Q$ L^GprrrLLL^trm Qsu&fi 

«S/D<g srmm Gj5@£l&rp£} <ormum&<9» &em&§l®Gu$ji)(§ 
Qurr($mtmu> ^i^iujrr off£jtaj£, ^j,jbjD<sb si$iun- eBtzHufih /bw^ 

G U /T (7$ GSW €6) W - 6T SOTT 14; *&l <£ 68T iBm^UTL^t «T«58T 

GmmGeu ^jSuLSlIu.^! Gurrso (jjusmpGtu 4& 2ih «^@o). 
&1&& ®$vS® 9 2 H 4 . LfGprrrLLL-rrindm @j&i&®, iH 1 ; 
Qurr(§€m€toiLQswju Gurrjpigj&sumgruSleo, epif K^GOurrJbgim&T 
iL 0(&& uQujbjD&n e&ib &($ LfGp-fTLLL^.rrek @jj£&&uQuji)jD 

14 + 4 — 1 =17 

7 + 2 — 1 = S . 
«nrssrGsi/, Qurr($mrmin 2 7-a.ib ^y^/««0 iiSJ«Sr@^r£lL-Lb 

«$ffp/ ffJWajf &~emir$§iBmjDgi; <^{«g)a>, Gurr($eisr6®w-GT<>m 
17 frr&nrtremuirresr <^<*<sy%368r ^ggaj/aStear Qurr($^tt>LD-sr6m 
wgjL-m ®&&&rrai £§)&&>; *%&€&■%'.& \s>f^jG$e*r 
Qurr(§€ssr€SH£i-€j€mr l$ m &.mres)w GrmmG)€u<orf!eo, $&<&& 
^&&B^^m <gj(fiiuG&rnf §}G#rr(3L.irijq (Isotope) c|&®u>. 
®#<®«®«fu $G&rrGL-,rruLi<9>&SsirLJLjjb$ iSmesnf ^griruj 
Gamit. 7 N 14 ersana «»/5iljr^s5r s 17 «rcSr^ ^goB^^g 
«jyflBL-ji^ usrrjbrDw&rrm &&$w!mm«jft&r Q&juji)€v& openp 
uiTTjfrp$$€8r GutUFtGujbjD (ip&so sr($&gi<&GiTLLL~rr®Lb. 



$wrrm evmuurr($&6rrrreti <sBefr&&et)rnA* $&<$& ($$ul9Cl- 

7 N u + 2 He . _ > Q Qii _|_ l H i 

$l&&e®&iu «jy ggg)/ «5t5S0 LDrrjjbfQW&3str (Lpffieo <£jmjBu$$o 
mirtmL-eo «» A (5)u). fiSen-rr«Qau) 5 . «g$9a>, £§)# $*$*&*& 

UL-u>-10-||)<3b €ueQULijBiB($jb& ^L-.ui4jQwtr®£F Q&4oe}im 

&n*€m8l<strG(&Lb' . 4®«)* {&*«-/*<©«) 9® &®®uuiLl~ gpdso 
6^l1l-# <9hw®» ®jG)ULjjDU>rr&& &mjuj5& fMemmrLb Gtn^Gjsrrs 
ffi# G^s&jwpj «^<&u/r«s ^««Jraete Qu($®il$®s)uj3> (Main 
path) @paC5« SL-/5J/ Q^j#&*fr/D<p. g)«3r@/u> £§)&$ 

g)0-«&r£_-/TO/j* 4r®*Qi-.nrm<s®jD& ^rrernmirw (DetectJ; |Dgf 

Q*ja>£2/SrirjD£f* MfB&u Ljm®flu2®)&rTair ^|p/«<g>® wrrtjbjptb 

Gsu&fiGtu &<sfTGfruQujbp qQp-mLL^rresfl€br unrm0iurr^w; 
Gu&jD usrrfbjBih jjffl»L-££ ^gp*«K!* rf * u ^ w £ lu ' r @ £ ** 

#lf UU«©t-^ ^««SffffiOT ffT6WU«3)^ g)ifa5-* Q*tT$1km&til 

6. .j«rfr AQ*tL-Blackett. 



84 «2yfp/<s<95® Qium0m& 

aju* g) §i i§B5Si§j,LL($i®j&tTm SL&rmrgi. 
nSyy^il^rns&r : 

g£(75 (y^<mpmujQui^QanrmrQ \^j^jeSssr $L.LL&Q$<§}&;&flerf}6sr tryih 
Qw®flQtu @m&TuQujbjD§}: ®l&&& &€sst(Sil3l^ulj Ggjrrafliijil 8 

d§ib fAc]iievemenU;g)®i/r<95€yr Q&($umasftuj ismli^io GuirG^ 11 
ermunriTfro} (Lp&m(ip<55<sS}6i> ^essru.fiSlujuQujtjD ftjySl&nuJLj t3m 
Q^/TL-fr/56g/ Q&mjDmfr. @jj5&& gj&eh L}G[rrrLLL-[TGsfl®tr 
QufT0simm!Mi5Siuu(Baj Quji){r$mm§}; ^$& iBmG§)stilL-.QiA 

(Neutron,) <»r<swg)i oiytiiisuGlujbpgi-. 0^tl.urrm Glsu&fiu 
ulLl-g®&& <5OTsn— Qp&<so J^^tmmg^ ^m&mib GuffleSlujih 

WrTppW ^<S3)L-/5^a5iT@li). Quifl$6luJ «JJf gjl/. «'«fflffl-fiBT 

Qtin"0«OTr«u>£i3-.ffTS!rar 9; \&6wij-GT6m 4; simtom ^Be 9 ) ^<souit$ 

GturroffGfT, Qunr(§€ssT€S)LD*^T<sm 12-&-.& t ^/gg)/-gT6ggr 6-£_ii> 
GmfrsmL- mrrifum' si6$stf&&($GurT @d> . ^tfoS/DassawL- jLoeSr 
L/fr®«CTr &ihui$g?uuLLu. §ia<nTG6fflsfr Q urr (75 «w 6» u> aSsrru-iLb 
U5m^)jiLLL^mi<3i8sfriLiih (GIuit^otswld- GTmr&SsfnLiLb «gy ggg)/ 

9 + 4— 22 s i; 4 4- 2 —6 = 0. 

7. LSQ£T«7£l-PrOUt. 

S. GggrreSltuLL- J olioU 

9. @a^/fl-Curie. 

10. tf/rtleii.fls-CJiadwick. 

11. Su/r^-Bothe. 



ersisr (jq ®s$i -mmt) O-fi-tb Q&rr<smL- gy&Gmrrmrry — 0U£C 
pirm — Q6*j&flGujjbjnuuL!.L~gi!. @IJ5<&& j&/#©ft&w fsnrtl n l 

«^«©^iljld (Nuclear reactionj (®^^5«3>«uj G^uuios^m^ 
@uQuuj(f Q&rr®&&uQuji)ff}ie{refrgi) &jbQ&6srGaj ^prirtufigi 
eujnevjbuju* fBiTib 6urrt£jurr($!&imrrGti &0ui$L-.G)rrtb. &%£L- 
Fcr€jgiL~€$r &rru}tT&<3>$tt ooQurTLLL-rrosr (<gi$<ssr (gj/jjW® "V 
ermugy) ^if ««sif &.smL^(T<sum gajih «9**.*-. jsrrw ^ptT&eSls® 



4 Be 9 + 2 He 4 — > 6 C 12 + on 1 + -y. 

uSiiio ffie$>L~ai9i!T@ #@/fliUcS# «&iG$ni&&<sfr &-<sfori—irS*lm eom ; 
g)g»si/ <sp(§ (^/SulSIlLl^ mrr<so Gtisodeo&tgju i3jd(§ ®eo 0<fatiujrrm 

JUiS^ Q&uj<£q ffreo^tlprn-asram si®)®>gl urr&ilprn'esraim 
(UI) c9i@aa«([5«««rfl«w «s>ji%uij«»l.& «^««fr 



SgigMnrcsr, «rttasuinr*. uir8liLp-«r, jg|y,tLiflS<B>, «munrA 
asplir °oauirilL-irOTfGamma-.tay photon;«T«8rL/«aai &i&g!&®Ta; 

^(S5)sb, Qurr(§€$mmw-m!sm&BsfTiLiii> lS&@)JTlLi- erm*8sinqui 

Sf^>LDULis^m €rm$}& i$rrih &(§& §ju.(ipsm(Si. credl®iib> 
^uu^l.1 gim<m&®flm /gioji/ ui1i$uj<so (gjmwyih (ijpjd&li 
GujDGtiwdso. (Lf>&<sorrtoi&rT& p Siu ULLiq.iu<s6)<io ^em^. jflftyl 
iflC<g> (Antineutriiioj ermjD si*«r Gfffr^uGujDsBsodso' 
anpewih, urr®il.<xnw! €r<so£>LLtjrrm srem^im® er$[rrrs> 
$}($uu0Gurr<£Q ^<ssbrif /%lL/*K2@> Gj<ssru<g/ ^il/flO^fifl* 

QufT($<smmLnu$mmLB65)UJiLiLb iBm^fiLi^iBim^wmiu^vb 

<s$«b&a>; ^&& ^«Lp/p© fSpin) f JHOJfiu,^ O^rrcsw^ ^(§uq 
j8/D*"-Afigular momentum) 9® @/t$)ljiJlLl. $<sm&u%$umetr 
airjbfi$ $(§LJLj®pg»3<® (Magnetic moment) sr^if&giens 

Q&rr€mi$.(§&<j§Lb ®0uj uihuoribGurreo g^\um@®i<ssrjnm. 

jgklLODtfw m$UL4&mdmu>iLi^g8i5&rr®n Qu p $($&&<& 
sn.®ib; g|ib £jD^uqa«®«@« @6iifr<swrL_£l) Qurr$£iLLu 
eBtusofreo&rrm fQuantum mechanicsj ^OT««d> g>v Qpiq.uiib. 

Qurrgi&&Mmijii$m Gurr^ojfrm ^LbiAJgiuLi t/ 2 Si^^B & 
o^O^; SD/M & ^u^/ h/2^ eraruffitir «(75««« <§0uSl-.it 
<&&; h otsstu^/ iSarrrtsi&eBr u>/t,/$g$ (Constantj. Gurrgiwrra 

^^ gi&srram ^<7$ &fr$$& $($uq$jn8ssi& Q&rr<5sm($im<sfrm: 



*c^s®1««(15 CSui«Q©jrL.L-.ir«8r' (Nuclear magneton or n*m.) 

#«$$!? 'Gurrir Gto«Q«jrL.L-fr«fr* (Bohr magneton or B*m<), 
gtosto) $(/5 Guiflvu ^cy@ Gu>n}Q®rrmmuGunpi&$aBjDg! 
(c9|L.L.«aj3g5or-I g?u urrrr&s). 

iLfib pn-ib @^uL9L»£a^srcr®£x>. ^^/ GioOTfw (Mesonj «rcw 
wipmi&uQug)}§i6srp§i; k&i&gst Gunr(§€mmw sTeu#il£nrGB#68r 
QurrQ$Gm€8)tJD&(g)Lb Lj(BprrrLLL-.rr<s5ftm Qurrq$mii5toL&&(!§ih 

radiationj auremtsorriM; <&i®ijb0®ff umrqs3siruup/S (Bm^jib 
usd ®®<5urrm&&tr® &>.0®i$jb<§ (Lpmm&[r& ^/swtl-.« «$ff a^f 

^sfert-ji abaSS'iaSdPSi} 

«««r GoipOcgsrrfiTOri— ^prrriu&& setim aSiSstTftjrrai, a//r«BrQa/«r# 
u$<sB(ji)$§l a>rsimeofrssr s Q&nrL~.it$&, uSl&®j& ssff®(7$G$# Q*«i) 

®iLl-.&&Cl-. iBrrjbu& v $ > sm(B&&nr& tsrrib ^$<$toinrtl; g)u 
uaMsar watt iL<mi-eo&§>iG® (Atmospherej GLLgymjDuSti 
<m§l <ssjg)/flflj«&<s;<9i &$fte&&8sou Gurrm/r) Gredeorrsuan&turrssr 

22. Meson <stw(D fiOjr*««* Q#ir&gU9i<§ @)mL-u3<>Si($Ci 
u§t Si^^m !B®e8eS}($LJU§i irrstougi Gurr^eh. 
2 3. G^/DsrD-Hess» 
14, Qsrr^<sb^nrrr€h)il.i^(f^KoWlOXCStQT, 



88 <^gg)/«£#0 Qu6fr£>i&ih 

g)«Di_/#a»* &${r<s8&%so e8®sB&@&rfl)&i. <*T6vf)6gjii>, 1947- 

Gm&G®$LJurbj$i @{r®n®j &ij&§}m(i(n?ui. oouirih^, 16 , otojd 
QiDftC 15 &T®srjD §)fT53W(5 &f$($ijf<9>®flm' ^.mipuiBm uuji^G) 
«C3<su g)/5^ «^^«a/ /5ld«@« SlvfH-.£&§i; «^/ja/s^sar Gia^/p 
up-ulSo) ®<sv ($$ui3lLl- Q<tteiq.&Q$$&<§o&<s{r (Eruptions) 

Qmpufjui3mil^iih t &ijnuurrm& Q&j5$jD(Lp6h<srr u<so eSlafor 
iBem&<sfilmil>§i\jb (^«wGfffreb© 17 ermurrtr Q&rr<sfi®s>&uuui.) 
^€C<so§i 6&esttifidfra$n>&§leQt—L)ULLL- Q6i/<syfk#j)/Lb (Interstel- 
ler Spacej n.srrerr uqr)6U(Lpm n)uuiq. tf)/r/jj?<& Qsnrmn^(§m@ib 

iLmrL~nr@lmjDgi}* ®l!5& LBm-®(TJ5$u uj&)f5ism iBm ,^Jg)« 

&l$&LniT<5sr S/g /f GM&rw&Gtfi<fo (p®«ffl oSf®^)^^^. 18 (Lp&eorr 
<su&>rr& (smsmiLrr^m ^^ &&(§&&<&• grrtJL j§)d/6ii/r/p/ (tp(p<ffi£) 
eBL-uGlujry&mpm; &rrprmrib s dUlGmtfim&dr Qu(njiburrG$iib 

^«5)si/ e8mrdi^a<stfl6i$mn)}<so ^\&nhL3 ^mfu.Qsuefflu3ssr^p<sOLb 
QP$<sd $2tsd fPrimary) ^(smi^m 3>$n-<s8&<sorrm tsBmprBgi <a% 

tDCOTTL-eu^es)^ 10 9 <s6!(ri)i5&}) 10 10 ®]®»? (oTGO&tfrrm-GeiirTGOLL 

1 5 . oou/r/f L/<s%-Forbush. 
2 6. «t w}QiLfr tl-Ehmert. 
2 7 . ^«»r (3ff/r«i)©-.Unsold . 

25. GuGaKBagge,), i$ujfrGu>m (Biermann,) «rw^/D 
<$U$<$$(fmaflwr &($j£§iuuiq. d$^L£tir&®fl<fir GiljbufuiSgo 



&fg\$tummkb 89 

fElectron-volO 68&&msrr ®)ujm& ^jbpeo&t&t-m (Kinetfo 
energies) ^rrii^Simrjom. ^uSegjii), I0 16 6T<so&LLprrT®sr« 

Oup^e^&rm. / ^tSuSasr eu&B LD€mi^.eo GtAg$]mjr)ii$Gb, &i*5 
pm&m GuprrrjbjDdsos GlaurmrL-. §im®r9><& ^^j/^^sw^/S^I^ 

gUmr/om; £D/5<S<£ Q&ium&u$£srQurr(Lp§j usoGmi/pi «a/sas 

ff«0. c3V®/««0 QuefrJ5>l&&jgieo {§)/&#<£ §l&e&m ®®®$ 
Qurr(^€ssr(SS)LD GT<somil{Trr(S$m Gurr^mrmuLmnJuGurrso £)lL 

Gprr iB®st€$)jTLLL-.Lb GlujbjD G.ui&rr&r&iggih sr^/ru5)tfSr@L/rtl 
L-LhGujbjD GtD&rrefc a^th £L.mmm ermnyib prrLb ^j^GGumb* 
@l&jh<§Gi£60, @j€srgpt& si&®n umfqadsnuun)0 <&§>}&& 
®<skg)iib Qcg5/fl'U6#a)&D. 1947 ^so usuft) 19 erarurnt LajhG(&rr 
^ifuuswL.^ §J «ffi erf? Sssr m amr(Sn3tq.^firrtf; <£}&&! 
Qurr(Q€SsissiL£i eT<so&LLrrrr®$mi Gurrd^essreauD^nuuGufT^) 

GLDffircor (Heavy mesem) <s>j®)<sq£1 «DU-j|««8r(7r-particle,)e768r£y 
Guipi5iauQu(r)t@l<ssrjD§i. Q60urft«ar€n)-rfiriiaBQ®itl, 20 Cpr^ 
Q«nHJr, 21 UL.«oir 22 ermumf GiDpGsirsmL^ «^j/t £»£©«&> 



10.' ua/^>-Powell. 

20 . Qa)u/f?<sSr«^-/f?/5/«Qa/Ll-.Leprmce-Ringiiet t 

,2 2 . Gtrrr&Q&&VL-(t-RochQStQr . 

22. Liil«un-Butler. 



90 tS$g$£i<$;&(§ Qum$$Lh 

umL~£ gtfa®r&^ib i (y}£®jQ(£uj ^^apfSm umu^m^th ^L^m 
Situ uil.iq.iueo &zruQujba)!Gfrm@) t u<§)0uQurr(§&r&G(rrr&u 
iB(fimmuQuiQ&i m^u^m t Qsh^Iu3uj&) ^Gmym&^^mgjiib Gsug)} 

gf&m&m' (Elementary partic3es> <zrm wi£mi(§®mG(fr?Lb: 

OpmjDuSggfiJb *£jj$& ^ji^uumL^^ #jj&ma<srr wnrppiM ^v«8)i— 

iLrr&m» L&rrrbjoiit ^sm u. tu&&h. tftL/ $<mmiQ&m&r ^fi^.uumu.0 
gt&m&Giflm &lf9udltiJ<sourr@ih. <$(§ ooGurTLLi^fT&ir fprf 
GTGD&LLrrrr ($$)&€!} ld urr&LLtrrr {&$)&&]& LD/rp^Gi) i£}G$)L~tu &&*.($&; 

«stfggrpLC g>® ooQurrLLi^.rrm G^iTpsFg^^^jth <9».®^.^®«i>,^0 
ooGurnLL^rrm sgtt <zreo&LLrrrrg£jU) &(§ urr&LLjjrresyih <$&!?$& 

0rr®i!ii<9*rrGO, &($ ooQurrCi—rr<sk ££/r GT®)&iL]rrr<^m 9&3ar®jLi 
Qurr(§&ttrm $!<&&&&> «Sn-iJlLb. ^«aniJfii/Lb» <$q% u_QrnriL t~ /rcar 
fi&@ /^ii ! ^-^ /r ^5> ,SS1 / 1 ^ ^OS.unrftLlfT/rtjgasfii/ib'Lonr^jgfjb <9k®Lb; 

&$omil.prrr{GG)m&jLb mrrppm ^jmi^^so m^^Lb. «f£©sk# /BfiTib 
gj0 L/CSfrnrLLL-rrssr «^(/5 ^^LLjrrr^ jytb &($ urr®il.[rrn§is)$$jih 
cf^carj^ CTW/jry &*.jr)I&®> g&sw^sg)^/. £g<s»a/ £l//to/lo n.€mmui 
mrrm si^uumi^^ s$m$rmGm; wrrf$u®JB&mmL£> *$t®ip$im? 



u$go 9 ^6$^ &&(§mm®fl m $L«mmii}Ujrrm *&m uu<s$>L~Jij §£&&* 
&€h <orm<sii GTmu&ih@&» G&ip e8&tB$®) ermw uw<§ Qu@i 

umuu u@@u Qurr($<siT mm® &irm&®& G&rrerrm (tpu{. 

%GurrLLi~rr<fo®(&&^Bmtlq®mpm* 4t®€&. ^r®/**® 
e3m qp^mLDUi3&) <®j$uiSltlL~ mrrpjDmmm fi*Qfib 
QurT(tg$}@rr0W §<s®m Gj&rr&$tai$rT&, ^®> £!&& Sl®>t&ti 
t$m (ip(Lgmwujrrmu u@$uQunr(§€h&<srr erargjt @j$ui3u, 

G(f$Lb—*z>l<3?Gglw @®)&uwjijb 0BfoinrTJbjD®i&®R<m arrpremLDrr 
2L.<smL-rr® s.uGm Q«/«fla/©ib gi &<&&(&$&<§& syarat G<&/$/ 
urrLL<s$)L-& prrLb &rrmrBmG(f$th, ^/@/«^0«^«Sr L(iD&& 

mmrr^w: i3mm<s®<sa o%QurTtLi-rr&8enrTQib. ®C§ ®fi& 

G&esrGw o°oGurrLLi~rrmm<sn glO/S^ 6 ^ «*iW «s*"-* <3h.fj>isdrr&. 
ejQms$®s, 6T€0&iLtrrTasr s*(B5&*@&**t~u3guar€ir @jl~ld 
QeuW*>UHurx gjj®p$<3urrgl&tb (8ljdg9k.L- erfifieBfi *& 

®i^<ipiBm$ <sB*®!TMrrm ^m^ram st&%xr& §$M&m* Q *& 

©arorgi; ®t <®uqmuma>mtum fAualogy) mmturrmturreo^ 



92 rg/ gg)/ <&ff0 Qu6tr§Sl&th 

g)j/ «sf/t/sjs/ /Mortar) Gurr<s6l(§iB&Q3>rrmr® ^/^/««©^«w" 
t~ljD<&&<s®u.uutT§luj §t&<sn&dm £llL&(§®j L^m iS8sm&@\mjir)&ii 
ermny GkroGOrTih. ^8&&&h.i$®)&h.j]5l(®S)6Q, Q6U<sifl®SlL-.uQujr)}Ui 
@s$ 9(75 fil«sw"-cSfir/5^ gi$stiVL»rT<§ib; ®IJ5& ^Bsoidlm ^jbjDeb 

8&jD§jt* ^ifUUSWL-ttSfib, $l!5&u u<so£m& jsrrib e$(n)GU6®&u 
Guir^m <srmtr)! ®jLptib<&>6u$rr, <3imrSl Q®)®fluutjui3m 
umru €rmgji .s^pej^/r erefrugu §^(5 jysB>7D# Q&rr jhQ ($(§§$ u 
('Termin ology ) i3p-&®S5snLirr& &-m&r§i; ®jr&& (y^mpuB^o 
\si Gs$)t Sjag^eB m L{jD]&$6m£iuL9GQ tsjtjbGi&mGeu ooCBurrLLL-irm 

Gunr§$e$jw, @lJ5jg Gsuguunr® &iuj-uues>u. (tpm@im&§iGU& 
m&& O&rrmm (Lpt%. uuirgi G u n u3 asyik, ^|p/<&«gs(y$a5?€3r slojV 
es>LDuj(T6sr *giLq.uumL—& ^p«<swj.S(<£ii> sisupmjD 6p6k(n?&u 
iSSsm&§j& Qmrremt^(Qa(^ih qm^^p^(ipmefr (o sup yy m w 
6®uj& &rrG$sru&jb(gj& gjBsmiurrm ®lQ5<3i(§&* &$& Qf>^JD 
u3€pfLb f ^€^is;^r^sB<m u rp ^^(SsujDussiuuGurr ,p £ gGumpuSlGO , 
erso&L'Lijrrm&dsir r^smi<B&iC^<sB^sr ^^luucwl-.^ §i&6iTa»®Trrai£i 
@j£)uL§L-<stirrLb mmu$ib<9)ib t ^/UL/tft)ib ®gu &i&ujih ooGurrtL 

@jf)(9)ti) ^(75 rseo®) &rrp6tmih &»<&&!§}. ^)/5^5 $jcr®to®e®&& 
^«sfT-as^i^swi-Gtu stUj-u$jb®Gwri~ Gsa^umLeoiL^^ &rrmr 
evrrih : S}®^&&($d5l<sfo Ljp&jj&sinLDusmu Q$UGtflg> $Bsou$kL 
v}-jb<3 eruQurrgi snlu($0^i(s^€^Lb — er(]}<5§}&&rrLLL-nr& t 
erso&iliTrrmaGrriTGisorr *&imr£l o^GutrLLL^rrm^mrrGeoT ^gs 
Essr& &nr&(§jn& Q&uj&go — ($$$<])& eSiSsfTGj ^jgi&rnsist: ^gro/a; 
a(§sBm L]fD&<£6is)iJDUi$6$}m6fr 9(75 Q&freir@8d) sTGOmLLpn-m 
fPlanetary electron) jS&auGujbff)! ^ sm)i sB/hr§ Gsu&flGuj 

<95mLDuQu $imfti50 0dsO8>(§ eu^§i 9© 00GurrLLt-.rr8ssriMil.1s1. 
j#ii> Qtoi®flu3il(Si (ip&rtissruj rgl&ouS&srGuui *£imL~.®6trjDgii. 
^(s»)0b &8stiti$(]} Gjs&lLl-. <3i$&& amr@0G<soGuj gtq)&lL 
[T(Tm Q^^€BL^uQuppGurr^^Lb l o%GufrC.L^rrm fi.CRJTL-.rrfi> 



XM&&W 



di 



9® <§r$uL$!LLL- ^jsrmj &rr<so <*r<k$so a^G^iurrs <3<a/G53r©ii>. 
(ip(L$**pm *P!& <s>J($w$jb@& G&m<suiurrm &ir<so&$iL-.<m 

«^gg)i&ft(fi>g)fil<sfo cSH^uusidl^ gi'Jisfrjidr : 

m2sniiQarr<smGi^rr 9 ^mfi iSp Si^uum^ ^^madmm 
Gan-rniGu-rr &ja@J5so jglaip&gjtb (ipss)fDu3^ ^^]&®(§®®&sr 
tqtb Qeudl^fi8sou3iliq.p^ *-tl.u®$&€orr&. ®pQmmG™ 

9® yGpmlL^rrm si&Mgi 9© j&U^irrr^ &y>j>$ €rj$liuti 
Qup£)<sSr/D<gi/. *AiJ/r£ &*&*& €rjSiuCiQupA^iq.u *# 

LjbprriLL-trdr ^o>o)ji/ 90 0U^rr^—»r ^ & &&®eBm 
Hp$p<s<!>wui3§i}<3nM Garr&r 08so <oTQ)si^[rrrBsstu Gurr<so— 



§4 «ff/ gg?/ i&(7§ Qum§S\mw 

&l6B<£j5&tfl&8sti(oiijrr *&j60€tigj[} &prnr&i?l eurr^msuGiurr Qs>rr<*m 
(ftmertm; £g)^/ $€$uuiLl-. Giurr^^mGsi^u Goj^u® 
Bmjngl. r$i^dil<mLjp$&mmuiB®®mn)}Lh ooGun LLi—rrmrasiT 
Q6WSif)uu®twmrTG0 i§ai£eu§i GurrsoGeu, fptf ersoaiLLzrnm 
&IGCG0§1 urr&LLvrtm cgy&)&)js/ 90 rglu^LLiflG^Gitji—m G&rtp§l 

a>rrmcr&m§)lff ooGurriLi^rrdsm Q<su®ftuu(Bg§#i£> &j&&nuum 
&(gr>Lb SL.<srr<snm* Gurrgjfoirr&u Gu&L$u~J&g}, &}6§s)l&&(!5 

^&(§5)go> <^/jS/ <&®$1uuiLl~ f AbsoluteJ<^®rr<s$<si> iB&iBm& (&g)iQ 
ttS(75«@tb; ^gfasr Gojgy €T®G&rr®fi<s§l(§ib§$ (Data,) GP*f«y 
®&rm<mG®j<5m®Gw\um$, G^fr Qp€s>jDuB<so ^«rr^^sb (*pif 

lUlTgl. €T«fl^/LD, ^«DcyjUDtt/Lb ^j^suaf (J Gf5tfi$U) <&G& sesap 

tglGeoGiu «£(/$ arriLrTsm^fr ooGufTiLL^rrm Qsi/®ff?uu®a/j^i2) 

GtDp^^S^iS^*- (Lpt^.<sijmeifl€SI(^is^i (Findiiigs) qGrrn-LL 
L-rrm&fggLb fg}u£iLg"(r<m&t$n)th ^^i<^s(§eBm &.<swr08)tAtLmm 

i$Qpr<stril.ui.<flir u<s®ipw &>(nj§}G&m§§a>(g) iBb G/s^/s/^tt/sfrfiyrjjy; 
§>(B 0gi > l -~F rf ® ! ®^ t Qurr(f^€mrmiB <$(§ LjGprrLLL^rrGisiybr 

Qu/r0^RffS3)LOiiS<s5l?(5"grpib 9}0§}ib GsugnuQi€u^l€0^o. 



(£}§)&rrg)fLb ^(?rnijj$f£ &(n}^§}&m<5k <gfLq.u$ff)&GsmL*. 
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LfH)JB&<S®LDULI 


^/^/««o 




6T<S03itLfjrT65t 
«SS0T 


LjGcrrrLLL-rrm&dti 


6#63><SFU LJSOlh 


uSlm Lfsotb 


L&m LjtSOW 


L/6D£Z> 


$d&wrrppiB*&m 
gBl^uGu^iim 


ooGurr lLl.it wr 


unmam; 
ooQumL urr$LL[rnr&sr 
u.(T6sr&ek «017 



DL-Sii^Lcrrds s^metr ^jj3^5 (Lp&<sti <swfl<s®& v &iu$.uu€8iL~g 
gl&6fr&S$n& Q&rreifcr($i6fT6frQsr; ^j[rmrL^rr€u^ ajiflGs>& ^H^spfS 

ffiEtiULB Q/5/f?®Lb rSldsoLDrrppiii^&fl<so Q®j&Tluu($iib gi&ehaSstr 
^pe5r(2f«i/^/ Guiflm&u3<sb airmrGO&ib. 

^^&&(!Tj<aa<sSr dl85OTuunri)i)(5fa : 

mdstr $pmqr?&u \3dsm &gi&Q&ir<smuL(§&®iA sBm&uSffl j§)£Uffi) 
muuuprSl K ^pnrtis$eoQ><si!mr®ib. ^emy&actyGBm qp^^miLU 
i3§ti<mm§i GuireoGeu, £§)j5<£*J Lj®)(LpLb iBmujsowrTSi @Hfcn)a<&>ih 
ermgy Q&rrm®j§i «nr£r6OTr<£/7rf}iu (Lp<s®p&(§ £-&j3&g}GuiT®) 
arrmruGlutryLb. ^«^©/^» iSim^Bm^a^miLLLu^g^iih <5y|p/« 
«<v$ ^^<s®wui3%m<sBfk (Nuclear cohesion) ssBm&<3i&§ip<®u 
Gurr&rr <srmg)i arril(Bi<£<so «rtafij/, ^jQme^eo t LjG>prrLLL-rr6k 

^eBgriBrrm tfiimr<sBm& eBbsrr^mm &.mmesr; g)6a>a/ erfglftuL] 
eBme&m (Forces of repulsion; «f£®u>. 4*<3a/, ^^)/« 
&(§eBeo OLoeyth QeuQ(ty(^ gugumu qcoii> tymgtf Q&tupuL~ 



G<su«mi®ib. ^fiu u<so&$<m g^uj€0<smuuujb$iiJ ^iflturresr 
*g>jr$<sySi (§m jn<sB<ssr mrrrrGmtnrr® s (Lp&<sSl<so gj^p® fp(3 Qumi 
if!(^QsijrrLb; ^i$%m '^jgyiggffBU Lj«oii>* (Nuclear fielcU erm 

i£imu<sO(Lpib ^«3)H)j5^/<«r6W^/; LjGjxrrLLL~rrm&<srr l£!gwg$)JTlL 
L~wai8$rr& mwfbgi Gsursmi^^uuG^ ®)@JD<3& sarijmt 

&dr LfilmLj<sQ&8>lg$}<sfr6rT ^jb/D^<^l(303l a.<5WL_rr«s«L/Qu^/u) 
^/<g5c5r<95d?s5r a-^u^^)ai/T«b — o°oQuml.L^rresraiSfrrr<sc — Q@rru.p-u 
Qug)i@lffljn6sr. j9i«mi&&($eB8ssr ^trrriLf&airrso^&m ^pean® 

G&ifjsgi &-<smi~.rr® Qtoi&fl®j(§ih gt&m&dstr <$urflLL®&&tT6m<so 
Gsusm®ih; ^smeii &eo &iLaub~—&Gtrni $<£ 08sD3>®flsQ--<$rru)rr 
<g>(S<a/ &y?jbj$&Q&rr6m(j>i GlGUfStfldSlL-uGlLj gyffim pm . Glds^ld, 
%Gurril.L-.nm&<sn iblIjuj. s#(3lo yMrL/si)<$,g/L--<s5r ^@<25««« 
0k(5)£i>; sl eiibr 65)LouS<sb, ^ 6jgp/ «g>«9S(Yfi LLrTjjbjDfBJ&aflGO &rrLDrr&a>f8lrr 
o°oQurrLLL^rrmsierr ^i$.««*f Qw®f}GfilL~uQunp®<ssrjBesr stw 
uay cr/&G)«s5fiw(8a/ ^!jrrujuQujngtf<SfT<srT§j' t {g)J5& ooGuml. 
L-rrmmm l£I&& &j$uj st8so$Gfr&GS)<&& Qmrr<sm($i®TGnm. 
^«Gsa/, ^f sss}i aia(§ iDnrjDfDfsi^&^o) Q®j®fl<sfi)L-«uQujhjD l3jd 
§l&m&!$n)i-.<svr — ^/oo^/ra/ji/, f76tf<sLLfrrr0sr«56rr, uiT&LLfTrrm 

m&u QufT(§g$uurrrir<3iai Gsumir®Lb ermugi Goj&fluumt — 

gftj5&> ®ui$® fAnalogyJ &&&(§ &.il.&(§<$Sssruujb$tu erefiiu 

<jgif ^gray^g® LjGprrLLL^rrssrmmrr^Lb 0^LLtrrrmmmrr 

U6&L-.& £$®<sh&m u®grnLLL~rrm®<sft &rwj5§t Q3irrmfu^(§^<!§ih 
i&m^iLL-m®mftm eBSsueunrs gL.mr L-.rr @ib $0 L£l<ssrLj<so@ 
,g)|gL/r(3L~ <s$mG(rit?Qi~.rrmg)i GLorr^Q3irrm^QmjDm; j§)(r«frr 



L~rreu@rr&, ^«3)«u epff SL.LLai(iFfULj€O0^isw opsOLh $i<skmjtb 
^sm€®LDui3SsmGBj(i)@ (Internal cohesion) SLipi^turra ^^lb 

«0UL/fiULb &rrcrmrLDfT&6xf®TM gjj . 

<#/g|gp/«<95(/$u Ljeo<£$jb(3)Lh ^&§t)}L-.m g)'&@ sljd^ 
Q&rrem($i<srrefr gi&Grr &($/$&& tii ^k,vm Gfinru.fTLj, ufi&irLjeOjB 
@/D@£i ooGurr tl£_ /t tfar«{g5^(gifi> $jes>L-(puJtL]srrGiT Q<&rr u.ft 
GGiuuGurrsb ^/si/svsrrs^ «t«^45/t<s &_enerr&rr ermu^lo) satu u 
urr^^nresr &„metr§i. ^)/5^ &.p«si/ zpssijo iB*& @l$sigorrmgt 
er&srugy Gurrm Gurr&g Q^^aj$u(^Lb t ^(W}®), Qunrgf®urr&u 
Gu&i£lL~&gi 9 GiAfbtgjgSudlLLu. 9 J l? dani— Gibjb3t&mkw$i 

a*(n)&$8s5nj Oujbgy sfil lL.Gl~.it ih, l#«# *%jbjD<so GWTtur5& d$ai 
inu/f/5^5 &em-Qu($<3iBQujnrmn)j perih GldGw ^Bsa^l^^^iar^i 
&g$pi&m($Si<Em ^mLopgicfr&TeBr &etru&iT3>a-~-^fa Qj£fT<>ugj , 
^CT>a/ LjGprTLLL-rrwr&SsntLfth 0f£LL[rrrma2s(rujLb u@y$Li 
Qurr(§Gfr&&trr&& Q&rr6m($i&Terresr <5xma)i-~~mrrLL®& ermmi 
<&!&$><& «^««.ub personil). *%l&Ggu, &<suQ®jiT(n) ^/@i/««0 
eBSssriLjLb u9« GTGffl&rreN(ipmjr)u5l®) £}@®sr L/(2/rrrdt_n'w<95«ftg8r 

€Tfm€5sFl&iQS)&G6)UJtULb $jLj > tl.prr68? &6ffl®l! GTSm Gftfl&Gto&mtlJUJW 

Q&rr<5mGL~. gjjjmw&sm® Q&rr&im OpaLtuth, 

fS&tf' ^m^Am(j^e8mQurr(§iSssrssiUb igt&GgymL-tu L^Olij-rrtL 



(^§i iB&& &&iurr& @(3&®®srjD£H ^rsm^i Q&rr€OQ)(Lpu}.ujrr&ii); 

Q8mu Qunr(i^smemwajnr&d Q&n-<sm®6iT<srr<5Br* ^u5l ggj ih t 
LjGp-fnlL-.rrmaeiflL-tit ialL(j}Qii> iB<m@jjiLi-^ih gL.ffl<srt§i; 
GjpojGGurrmrgjLb epit ^is^uumi^ ijBm^jrLLi^^m^u Gujb 

gt&sm) G<sugtfuiLL~ sl.lL&(§u Qurr(g<5fiff<5S>L0-&r6m&sfr ^rrLorrGsi/ 
«$Gpr Q®j$u5)iu<s$ <&&£&& uGoGsugtfULLi— ^^/««0<s«^fT« 
LB&$$®fr «gG^rrGL.rruL|««s<syr (Isotopes,) ermny <suipmi&iuQu{r$ 

^fg2/<£#0ffiito Qun-(ji)ism mw--$76m jymmtmL-.uj qGfjrriL 
L-fT(5$r&&r> $mtl!Trrm&efT ^zzltJUGUjfrffilGsr GTgwrGSBfl&Gstamuj 
SL.®mft&§iBm jDgi; '«s/iggjsb, 3f Sj&)h &rGfar l/G p rnLi^n- m m&®<ssr 

erzm&^ih <® jbQ &®srGoj gasftw&fSim G®j$u3ujjb <gj0u$LLiq r m 
6$(/j)/5Ji/ mjBiLij *g®$<sst <gfeg$f&<3iQi)G8<iQ 7 L/Co£rrrLlL-/T(s5r«35(®^ijb 

^|OTH&ab(f5iil8>uiiJU^)p51uLi (SuDtptij &<so ^^siia^sir: <sr~(g 
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,^<$ot @flM® iH 1 er&tugi; sm q^ r frrLLt-.ndsmtLjib t 1—2 

e3€fr&;m&w)&3i - mmL®Bm?D§}; «f'&i.fcL/ifraflafifr q2trmLL^frm 

ermGcu, €s>€MD^rr^m ^@j««s® GH 1 ) «rafi «u cipm^uSo) 
$0 as0(i) Ljm®fiujrr@) @flui$t~u9<ug}i®®srjD&}> «8®*>» 



Eydrogea | ««"»* 


• 


9 




6 

o 




« 
© 



* 




# 



• 


iH 1 


^ 


T T 3 


*He 3 


s He 4 


jHe 5 


a He S 


Proton 
99-98% 


Deuteron 
0*02% 


Triton 
-0(31 years) 


~10** % 


100% 


sec.) 


-0(O : 8 sec ? > 



^[^l€0 90 LjGrrrrili-rr^jiA §>© 0^LLfjrr^jLh ^U-im® 

0.02, &a>$8Q t ®ib ®jmpu3G&& &®>J5§! Bmi^mBm jrjgj» ®&& 
<5d®s>& moJDiLtr^zsr L.y J QL.rfl'iiii> (Deuterium) ^^r^jil), ^^ot 
^^£#(3 LLmGL-prresr f Deuteron) siw$/t£ ®jipwmuQuir# 
fampm. Sigi .£«> *i£)J*«fl*> &nr&rr{xwm mm^Cp^®® 

gydb <<F/fluJ/7<Bs @/$UL9LlL-.n-a), X D 2 *nw/2> ®^a?LlL./ro)J 
j 3J Sut3L-L*Qu&Gi€irjD&- «9*»0 1H 3 «r«frv/D <^u? tlL.fr $J/d> 



% s. ^/fi-Urey. 



(Heavy hydrogenj e7w/p/ Guipm^Map. iSeSr^wr/f (^pssr^a/j/ 
suasa <ss)®£)LLfxeom &GmL-jr$tuu'j>lujBjngii; <3i&®n <£/sp/ #<$(/$ 

mrm. sigi Cm$LLv\.w)h (TritiumJ stw/tj/ <suipmaiuQun)i 
BmjD§}; &i<s5®it jy @ps)f &&r$ C^ajCunear (TritonJ^wp (&>$& 

U JS/* @/5^ j*jas$im&<§ rglSsoturTesr&mnpi; Si^i /gsawi— «£/63>fr- 
(ipmf&T Qu(T($m; &o°ogi «rsi).ffitlpryT53r«SOT Qa/«yft6$®u) £§)hjsu 

*3{®$& GT&fliu ^<55f?o3Lb &rf)«61ujii} (HeliumJ gtwuj/; 
^^^ «^®/««0 j§)£rtf&»(5> L}Ggr(TLLL-rrmm(kr<9i GsimsssiL-.^}. 
etSsSluj^ib uGoGGugtf egG&rrGL~,n-uLj «u /4. a/ /a «oto £)63>l_« 
§>\mp)§i. Q®jQtoirrmrt)iih &<5sr&s)d<s5)L~uj c^||p<£«(75$$stf Q«i/6i/ 
G«i;,p CT^ffly5f?<«tf3)«e5)(u«Q<s5n"«rarL^ fSlg^LLprfTesrss&niLjestL^aj^}. 
i£)& $f*<so&rr8i<sq<3[r6fT gSsSIuj ^|p/c95<s(756#6i> 2 L^Gp-rrCi^fTm 

^Stof.-^^ GurrS$6p}th> a££)[fluja&(Lp<srr®r LLes)rrLLi-^nrejsfls5T( 2 T & ) 

Qm$f5j®£jj 24 . <&}(&&& ^smisi&crF} &rr<£rrrr6m €y§<sSltu^^l 
GsymL-UJgi; igiSjlsb 2 LiG^frLLL^rrtsbrs^Lb £ jgl^LLprrm&igfrfiA 

&$[&&$&. gjoojs/ 90 &dsoiurr®5r ^mwuy ermGjD Q&rr&)<so 
24. |§)/5£? ®f$}$§l\u&$<s$r *$i6Wtf&&(n)6iiLb GyBsSliu&^m 
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3 0^iLixfT€sr'%8sfnLjLb 4 0^Ll.[rfTmra^frqih Q&{rmu~®n®J* 
^«Gsi/, ^m<sn 2 He 5 snsbro (^^afilL-nrjg/Lb, 2He 6 ^^ JB 

sr<sif)a&rrs5r (g>r$ufil(g ^^1x1014: 

Q&nrL-rij5§i G&rf&gi&G&iTGmGi^ Guf7(OT)<a>, L&ssifLb $«<* 
eorrm ^/cw musmu & G&itgssil-. j% $$is)W 9>m<3i&<tert s^swL-safifr' 
<3(7$>Lb. ®c&rp $%toGujbg)i<srrm erwmrr <gjGwy ««s®* ^SsfT^ih 
Gmrrem® sp® «(7$<£j/ul/l..u> (Chari) a-OTWL-rr^asun-Lb. 

L~rrm&<sifi<5k &Gmmfia<ss>&miLi — Z «Tswp <gj/$aS , LLL~.n r «b 
<§$&£} U)LLt-rnu&0e$jLb (AbscissaJ, j#^iL^/7W*&n* N 
«r«8r# ®j&u!!il.i-iT& ®0$& @£&mujk$jgi!t}i (OrdinateJ 
£jj£)6y Gi&tuujeorTib. €r<s$G5)}Lb> GtojG(f$(!$ (LpmtDGtotum mm 

@)tbQpQSitDu3<so wLLL-rnugjjgi®) Z vresrugi nGrrmLt—iTm&efll&r 
ffT€TO7 6wR«65>««^7(t/ijb. (&>&&rr tu@§!lco N— Z er&rug} uGzrrrtL 

fitrm j|Ci-«i&OT— IV (a; oSj)/Lb ^l.u«u&bot— IV (W oSj$u> 
(gIT&m g)$j£lu8«> &rremsi) GLBjbG&rrmmuGupnjiefrefrgl* 

(Periodic system; ®(Lp!si<&u.<xr &£§i eu($£irtrpgi> ^lIl- 
euBsm^&HiSO, jyGsni &&(§&&& <gntojp$& &&*)&& petomui 
ujiTdeorr, &tm$ m$fitumm# ®puL3tiJ60q&<sfmG®)rr G®Jfp 
u©<5$ ^jfiiujuGugiiBssrpm. $&o$#> £*37«3>u)q«fr*ir 
a\m)\&m($&m<sh &giULi$pLj Lim&fl&errnnso <&f&ui3i-uQufjb 
(pimenm. ^i^jbjDi^ 1 &&rgj ^He 4 <srmp «$/@y««(5>* Z~ 2 



10 Z jgemmmtfy Qum$&th 

^aeijLh N— Z *= 0^««/Lb g)<n>£@ib ®L-^d) jy<$ &rr*mu 
GurgjBmjDg}* (tp£>(3&rr<smm}mm diLi~.rr&im$if®%stt Gwmfi 
gB&u, ^m)iSiS(§S;x8sn &-€m rr<®@)£l 'fifr /D^r 4 (ysmG&irmzJ&jsglsfo 
&.&&1 Gw<&G>f5rr&Q u3(f^$^fr<so, *@jo°o§i $r®)®LLcriTek&ZfcfiG6u@fl 
e3(&Lb ^ em}! &8i(n}A&<?m ^.smrf^^ib; &-&& Stfi(SjBfraSuS(^a 
<§Lb (Lp&G&rressnb urr9iiLfjrrm^dsn Qsu®f}®B($iib ^/^)/««0<a; 

&rr6muuQiSlm jnm ; 67-®, 2 H e6 ^^ )<sl) ^ / 3L1 8 » urT@liLrrrrmmdsn 
Q&j&flsB(gnii ^ gft)/ <9?<35($<&&grr Qu(fl>Ljbunr6i)fl'W63>6i/ €r®)sorr<sujD 
f£l&@ib &(Lp®rm- ouiflm&ifilea ®rrmrua®QmjDm: er-®, 6C 11 . 

@}$tu &&}rrf&&m[r&ti (§0ui§L~uQujntr)i®fT®rMr.. gjj)rr))$ujrr&, 

mnrs&j&refr «^ggyggffifi&figr L}fDgb^miJbun& Sh.ilu}.<s6}(§^^i prf 

am @}j$uj mlIl. rsj&mrr®) mrrLLL-uGujbgystt&rcsr. meo&LL 
pnm&dsfiujLb LjQfTrrLLL^rr€Si^8sfriLfLb G&rrjh&rr/nGurr®) Gsueift 
®S(pL£> ^6p/<gs<55(fl>«c£6YF $£68rfl}637(lL06b «$ *&" ([]p <& » g^O dBowifisto 
Qurreo Qurr($&&L}Qup(t)iffl<M ^pom® (LpmGmrremiEi&errrrGO 

HTGtfluj (tpmpuS®) G&tTjs&rrjhGurrio sl€wiit &§}Bmr pm . 

&i®)toimm ^@^S;&f8ffl®)L&LLiii. < §}!Lb ffSlu^Cffrr&r sefilm *$i$ 
sifluLf sioo&rr®j§} N—Z, ergltt *$f<srr®jfr& (NegativeJ 25 |f)(/$u 

i^rrm&etflw €T6mffl$m6m& (Z)» 0^LLprrrmr sefilm ^rsiste^sf} s 



B$$aj&mLb 10$ 

&jm6B®) (Positive)s-dr6yrj^;^oo^/ <5ruQurr$ig^ib lB&li Qu$iu 

&dsaQuj QsnTGSsr{$}m6iT£$r; u^sarr<sm &GBftLD[£]3>€$eQ uuLu^^iib 
0mLL[TrT68ra®fim ^G^sufluLf &rpSi(&>€®puj ^f^&wrrsGmi 

&(tT}£m6ffim ^mmumiB s&Giitruirrm ^®&0mrr<£Q@rtib; {§)$£* 
i3dsm&c£jib $Bm&&G$m (Forces) JJj)tt/ebL/ srmm? ^jOtGO&rrotr 

GtifiP<3i& — sifTfremth <srssrm7 ^^ @j$ui3lLi~ ^sssr&ssfl^^s>s 
fLimited nuraber) &err&j wlLuj.£)jw ^m^ia^^mm ^(§Ou 

®m zrm .Oai«fl«90Ss8r/D«r?' ■ iBmr ®jq$tb Q&.trjbQu&ifl*f 



4% ^@|«a5(!5««®fl«0T glujsuuiTCT" jflSsua&OT 



«sflsv ^fip. LJusoDLjjjrrOT «5la5<»<>fr ; 

tft«yf?«l) ^f@p/««(5Qi^ «fill^.!i}QtLfMTCtr $l*WT&€lflf8>L„Quj Q*iujb 

ti&aw^g/ jSjfr&ittrjDGsr sr&rugiLjjb/fltLILh (Lp&eSIsb ^rrnriij 
Gwrni). ,gj€$g/GBm «7/5^5 Qumr§!l& sim*} \$ieo<so£p «775,50 

mmro sB^sBdsrsr €T(i£Ui$&Qimrr*m(j) {£}&&&& Q&trL-.im&sorr&. 
(Lp&dti&i, meu(jrjih $£& ®S?(S3) iUssijih xut.mLnrTmQ&rr€srg)i 

wnru3m t &j®s$i<3j&($®jrr6b &~mnt $ $&&i.ui~iu Qurrj£! j$ilLu£ 

*&$!$$(!])&&£> G>€iJ€$sr($ihGT6BrtojLb cr«sweaw<&9h.(/}£i>. grggfl gft/ ift. 

eBm&m&ft®* (gjtucomuLJujBfliLitJb, &i®]jn$<ssr ^enmuLSesr 
^MfrwaBsrTuuj&rjSlu-iLb f5iD&(§ epm^ih Q®tflujrr€3t4.gpitii t fp(§ 
@leo snq-uumL~(urrm aSjigl&sfr &.<srr<sff€sr; ^meu <£!$&£ J$lL 
i-&$s& rgldsoiunrssr ^mmiUiss>ujuujbjSifih ^i$esr Ourrgiu 
U€mL-i&mujf)j$tiiih ^prnijGu&jjtHS) f&wii<§ > £ giSsmturra a_«Jr 
«r«w\ &im€u Qunr([if}€S5i6«iLD &i$ujrrcB$ (Law of conservation 
of mass;, <fyfbjDGo ^LfiujnrsB^i (Law of conservation o 



energy) qp&<oSIvli®s)W ^@ld. ^®i$B$&®$tmui$- ^uQun(B®r 

(Lp&@luj$sftGiJLb Gujjpiih <sB$mm fipm $ ^.menm. &(m<su: 
^JDJDGO sijftiuiT6®$> iMmas)jjtLL~tJb ^ySliurreB^i fLaw of 
conservation electric of chargcj» G&[rmr& JJ^ul/ $jd& 
^fifiujrreB^f (Taw of conservation of angular momentum) 

iSI8s33lLJUirfDfl)(S055r ®9oijo>0>iij : 

€re®0 GanrmGeurrui^ {tjprr j&i em)i &4>(§G®€Q L}Q[riTLLL~rrGsr 
GskjrrLb.) £§}<sfr«pii), $$&& §is8sfru i3tq.&§i &!<&&& ^jGwym 

e&tm (Work) ($<$**>»/; ^oo^n-sa^ ^m^iSi&m ^€S)tDUL9gp/6rr 
€u&jb(§ GLDpGl&rremL- $J5& gB&tst, *&o o&rT€u$i «u (/$«$,£,# 

i3lLl~ ^/«ra/ ^ppeonreo L38sm<xmuQujbf^^r^3l «r«fr*-fjtf 






106 ^gjgI/^0 Qum$gl&Lh 

®mrSi@lL-.®)rrib. j§)6$, ®it <#gp««<25®0«w' uSISaroruurrj^jpa) 
fBinding energy,) <srmm <57®srum$ &jmijujm}r)uu(j}^$ 

eS& Mnrjbpib §mip®wr tt)§}. gjjftjS wnr $#}£<%) &Guj jtgsy& 
&(r$s3m * iSdsmiJiurr pro®?» 9 stwaj/ sutpmfgjGbm foonif. ^& 
Q&uj<5$m m$num(r$m 08squ$<$o — &i&$rTeu§i, simpAm® 

Q®jmfle8L- Gaiswfptb. ermOeu, ^otj/<s«0s^«3t i3Bsmruurtp 
jqgq &t€®rrujmrQUUt§. f <sr u Qurr(Lg gtftb Grfijirt ^GfreyrrsiGsu 
fNegative) jf)®^®^. ^^Goj, ^gggy <£<$($ GreuGu&rGii&G&di 
mim®] $&)■&$ ^mm^iMtLf^m §\qf)&§lax jdQ &rr sf^su&TSifs 
«ssd/si/gyrsi/ «gty^&r sh&g®' u(&j§}lLjQurr(njLL 8n,fr$&mrr&u 
( Cotistituent parts) i3il£&& ^uf.mLDrr(§ih, (*gl&rb@&Q&<smaj 
turresr dUtktruSsk *gs/sinr<si/L£> (^&0n-en§i ^jbjDeB&r sf^tr^l) 

mmju (Absolute magnitude) Ourrgy&gi ($od& sTJiJ/f ^syre$<sb 

i3dmtuurrjhf!)<so @emjQuj£; ($€mjn&J j% €ityi &&(m6Slm 0^ouqib 

*&$ fp/* m(§^sBm *§ijb,!D&> r&imjnmi ^«y<s»ji/ u9<a5J?touj« @/7$)lj 
i3®i&i—&$i 9 GlunrgjMrrs jsnrih st&m $osfi <3j<srr$BSs8/(!>uJ 
&0UL$($$!m($(fpib. @IJS& opmpuBeo Grsrr&@l(@s)GO t t33zmu 



(Lpmp®Ssfr Qu)jr)QssrrsmQi L$?mruunrjbjr)®)&€tfim sj^r^sSsfT 

^«i/u) G&/*&br®*I>. 

(355WT<&a>l®IJD (lp$3MD ; 

g^sfcr /#?#(»? GuspuLlL-. §iammdsn& G&rrmrt^ iB&sijih 
ereifjuj ^ ggy <9g'g(7g il^Gt^rrrron- fDeuteroti,} ermugi; §&§!• 

wrr@ih fHydrogen nucleusj; ^,&eo ®(§ qGjrrLlL.fr gyib p® 

/^^Ll/J/T@/Lb &-OT«r€3r, {£)£# ®0W® U{§$uQurTQf)LL 

uil.L-.rT&eijLb G®jem($iLb. srswG&i, ftmjDfbO>&iT®sri$ G>^/r8w 

«5j(y(L/Lb O^si^^^^tB/rcsr yGp-rrilL^tr^iw Su^LLarre^iib 

Q&rrL-.ri&(§$<s®G(($&« (g) JB$8sott9&, g)d/s%«w® §i&>m&<kr& 
Qsnremu..G0fT(f sfG®L£>ut3e$]€fi6fr ^(DjdBw mmr§i Q&rrm 
Geurrih*. @/5^ iDa"**^® ^j&tsfrs^Lb 9(5 ilg^GlL-iyrrtmtmu 



2. $<f ^m)wui$m 08&ujrrji)rD&d fPoiential energy) 



108 ^£p/##0 Qum$&Lb 

iS%smJ5&to]L-®n *&$& ^i<sstiLui$m «f£ptf)«$G$0i5Ji/ uldsmu 
urrjbjD<sSl®n @®$ ^«rca/as®* &LDLDrrm ^jbjD®) ©mjDJSSJ 
GurrglmjDg}. ®&rr<sugi $0 <sis0iuB<so 90 Ll^GL^rrrresflm 

&l&m u(§$LjQuiT(n)3fr shnyam (Constituent partsj ulBsm 

e®IUUUjb0 g|0 (LpLSf. O/<B0 <SU0a/a5p(giLb jg^&W ^lf UL/ODL- 

turimu uiUQsru®$$Gqih G&tLHUGOrrib. 

$l&(ipmjnaniuu iSesrujbffiKStu Qi£>g$ju) GffeoGeurrib. 
{g£lJB& *8>l<6mLnLii3®> ®jmQ<@S)(nj uQrrnLLi^!T8s9rS : ($&rtuGurrih. 
$j&<S < ® ) ®£*® UJ ^smiS>acfff^Bssr (2He s ) ulSsmruurrjbjDiUso 
^«WL-SltfsrCS^Lb. $lLbLDtr$if)(3uj 3 uuLUUUj.iurr<x t epajG&mrr 
^tmj&amG&m iSBsmuurr tj)jB<sB<SGr sierresisufuih G^rrL^rf^§i 
^ypjg)uSLL(p« QsrreiT€treorTLb. 

Qum$& sadari- ^jbjDfao *crrr« s * (^Exg)srmjD si&t$uit&> 
^imuugp wtp&aijb; Qurrr£luSujGO Gueogyrsrf ^mg '©pir^ 
^•01%' fFoot pouncU ^/«svcojy SlGeorrajm! ^jajit «tcSta) si^t 
eunreo ^«rr/gj? arremutf. Gu&r$& ^(Sl^rr Gumuli ^MJD^o 
«Sar v £imuu&jf)<§a *C5«60ifl M fCalorie,) stgwjd ^ensBdssr Gldjd 
Qxrr&(^Qm(n?rr. ^JfSJrsjmGuD GuoaGjim g)(U6i5?<sw usi) u@^ 
«srf)jj)/Lb, G#rrij£ljr)ri)i6tojD ^rSiGBujisSlGist ueo u@$a*ifl J0LO 



5. ££0 ffitjmb <3ierr<5ij Gurr^ei^str 980-®jeo 90 
uiwQ8ssr 6^0 G&oscuLLSiLL-rT tL-iurjih gsrSi^Gkigji)® Geuessru^uj 

4, 90 Brjmh sieney $my GojuutArrGsfluSlm (Thermo 
meter J 90 &t$ujm6Li ^Coi^/d^ sTsusuerr&j Geuuuib 



&{§$&G&rbu @i($uu&iTjpi'ui t ^/<3)si/ LBauGufltumsijn&GeiJrr 
u&rrepjib ^esysn <&tSiJ6)j&^mjD9iGiR<so QLDjbQsnT&T6truQugj 

G6uawrr& Qp®&&uQujbjD i^«w |p/7"LlL-ii)G)L/ pp^meh &%sn O— 
ereo&iLyn-asi&ftmu — utum u($t<$gt§l<sst pmtf . ^«Gsx/, @®@u 
uiumu(^th ^jbjDGftGft ^jGrrGij eprf GT<so&Li.crrrm ^(/5 Geurrsoil. 
L£lm-&{(Lg$& GeunryunrLLui.&) GtFtiospmarrii) GutgjLb^ppsBm 
&im&>rr<§ih. (Qurrg}6Ufra sr&rrwg} &($ j^asefr p /f ^ifu 
ues)t— @a/nr65W/L_UJ ifldffegfrL-L^ui Qup$(§uug)<grTm g)j5£5 
.xQjbp98& &iarairr<&Lb). ®J5 % *%pp«6 *gf6rroSi8sBr 'er&aiiL 
p-«r Gsurra)il* (Electron-voltj «nwp €utfimi®euir; j|)<£&&r 

<s(7$€$<S5r LjtD<£&emu)U£S)U *%j > crrriL}L£!L-&§i 6S>&ujit<§£gu&p 
G&pp su&ggitunesr ^isoan-m &~metrg}; ^/oojg/ £§)/5^ ^<ss>txu 
i$<m iBBsmuurrppso^etflm ^crr®/«&n-Qtu/TLltf g)(njuuG;8 

««fiesr i3dsmuurrpp<so ^m&6Bt~.& @IlLl-.@&lLl- uj&§} 

toj(ri)§!esrn)$l,u&&} ^solL^ll ev = iMev. ^0Mev ermu^i ep($ 
€8)LDu3ff5fi<siS)L~GaJ G&eOGpifiiarrGC Gutryib ^ppsBm ^mmrr 

1 Mev « 1. 6x 10 6 «r it* 



1 1 d ^ gffl aags Qum00>ih 

9(3 LiQprrLLi~ir&i& 9(3 ^U^F 17 ^ 1 * 9®* g» <39it$§> 
9(3 Ll^QL-.fjfT(SW ®„<swiL-rng)iiimr®o QsuaBsBQih ^,/D^sy «rfiii 
asar®} mmum@£i &b.f$Q(&ib. &-®mmLBu$<5b $ @£ijB& $&y>& 

s&yr 6T<stfl§?}G0 sieaL-iusorrub. fglij^LLijrrm&ffl sL€55Tt_./r<s«u 
Giutrpw&ntio &ss>ai i8& ^tgl&Lnrrm GjBffGeusi^^so ^tum^ib 
mmumg) prrw s$J$G®jrrLb. &i&jjbjjfil65i G®d®&6$)&<& &g®&&§I$ 
©l1l-&^lLl_ ^supmp $jtum&rr 08sti&i&& Q&rr<stfor($t ®j(nj&®> 
Q<saemQib. ^uGurrcLg^^nrm ^fm^u ^iumimrr$dsou$6$}mm 
as>®[QLLij<sgm j%6m!&s>(mi~-m ^dmnu (Lpu^iqLB. GrmGsu, t&rrth 
jimCp-rresraBsir m &miL$ g>m£L<sh m qr&rTQj$i 9(3 Qurr(^&f^&sr 
maGi— umijubui%. Q&uj&)mQ(fr?Lit* $&(*®)go jglu^LLrrrrevram 
iBmuu&i <S8)GMDtlf?*D€k ^mrtf&s>t§$L~ <s& GLDir^jSimpm; <#/a/ 
toirrg)i(Sf5'fl@ib QLarTg}&®)&<s$6& fCoIlisions) e^Ssirosir^ ^sst&j 

GurrSl&rjDgi; $I0@ «jysrrsi/ <@$ul$lLl- ^tfh&u Qurr(§&flm 
Qeuuu 08somtuu Qurrgj<&@§i t ^j§}0iurr^, ^sroa/ Qsuuu 
G$[fQeis&iLb Grmuu®ib G$um&§iL-m (tpif <@/ fSdso&snu eriug} 
Bmpesr. ®ij5j$8squ3g) ^imoj LjGprirtlL-rrm&igj>L-.<5$r ^dsmajib 

g)/5^cF Q&ilj<s®®) CmQL~.irnr$BBG$r i3%mruurrtbfB<so eB® 

mjrrjbjDGO <srmmrr<3tf§} fSSsoGlujb $($&&& G®j<sm@ix>; ^oo^rr 
ojgi, ^ojeutTjhm®} &&rr®Jgl 9(3 o/fjjLai^^sb €T/sf&/r6iijtf 

^^/ i£m-&rrj5@ai «ssjgl/f 6#<foj sui^eu^^sd Q6U€$GtUfr}iQmjDgi 

0&r&€m£iij®s>L-.uj &rrtorra m^ftdi&sorraiu Gurrgl&rjDgl* 



^aGoj, 90 yGprr l1l-.it §gj w &(§ 0u££.rrrr@ith G&itjb$i 

&iTLDnr& es$rr ooGumli^irm Q®j®fltot(n)®JW)@ Gr$(iurrrir&# 
Goi6ra7©Lb. ^j5j® ooGunrLLL-nroffim ^jbjD^i) E-fi-tb, ^^m 
&i%soQGi}€m y-znb G&irtsiwCSitsheiT £l.jdqj iStGnrrisiGSdsr E=ha> 
ermtO ei}rriuurnl.L-rreo ^gy$u5lL-.uQun)}®<5srjD@l* JD®@ 
E ermugi ooGumLi^rT^Sm ^jbjD&; p <*rmu§i ^^m ^dso 
G<$umr; h ermu§i iBmfrmBm mrrjSl^ (Plank's constant). 
€J€srGs%j t £|}/M> E tsrmsr) ^jhjn®> il^QL-.crrr@$tsk i3dsmu 

(tp®)lb ^)/5^5« <3>tTLL(T<5i «.gJffstf^lfe) j5€®L-.(LpmjDuSw mfT 6M)l 

ermu<s$>& fBmb sijSiGsiimjmgGBmt , 90 LL^Gi-fjrn-e^m 
iSSsssruurrfbpBsti ^jsfr$^l «ss/tsotto) &rr&$!uuuL-.a6h.uLUj'3&m 
^#65r «g>tm®j 2.3 Mev <<s@# &LDLDir®mjn§t. ^j00 *$t,jbjD@3 
6^0 o°aGunrilL-rT(®s)&u GuiT®jm$$BL-.u u®) ooGurrLLL—rrm 
sentra e&&uQurD®)rriii srssr^p sra/^ii) &(§&$<£& &h.($}w. $r®$ 
@/Lb, «gysiisu/Tp rgl&ifiGiigi! &-€SM6&)LDii!f}®) r5mL-Quff)&&h.L-rr0 §} 
erm^ih, <spGtx 90 o°o G u /r ili_ /t (g) «u J/fJ^CSsu Gis^L^sm^ULOJ 

SajQ([ij(r5 srisvfliiJ^GDjp • 

ILJLb S-6OT7©. ^(SW" 6/1)453) L- 65f?S3T &(TnLj£i Q<£/76?r6B><9»L/Ulf 

(Theory of relativity) @0 Gurr^s^m Qu/r0<sw«5)U)«@JLb 
i&l&m (Lp<ip t^/bp®- ^msBn)(§ih s^t? <$r<s$iu a./Dffl/ (tpmjD 
«.«rsr®. &rntLjsi Gmrrmms &atoL-jfi!ujuQuir)ieu&jbgj (Lp®tr 

5. h ermugi ii)<9S<# %$&* sTSsbr; si&m ^maj 
6.6 24 X 10 — 2? ermgy &Gm&ffiu„uGujb&l<siT6n'§t. v srm 
uang '0HI* srsSrp @6$«« G6umr®ib. <g/j$ ®Ofr«« Q/J5©/b 



2 i 2 j&jm}i&&(jf> Quefr$snh 

(Electro-dynamics) Q@nm0uj&fr<&,ih. gt/dGIsjsotGsi/, 
<l^<mik^ > ®B$(kf nmurnr &($ ®p <g«»*u8d) (CavityJ 
^L-.mauQuji)jpjmefr <&$<tetf&<iQ m srarp LDifc&LDtfesr (Inert) 

iSsymm *%fbp€$}L~6® @<3>®juQu!T(r!)Jb& (LpmL-iuQ&m n^fih 

Qurr($&fores)iJ> E/c 2 zimtD «®m®ii—€5r $a><squ QurT(iTj£& 

tysif\u$m Qj5riG®j<9iib (Velocity j . ^j,f$s)«c, ^/su/t e8§l&&u> 
uD/rj$s$<* arrcrmfimiu&i (PrGportionality factorj <9>€Bsra®L~# 

QupQsu 9 g)«i/«8<8 v m%>sijb§lM& ^{Lijbss)SiU GunrgteBSH 
(Universal natural law; ertirp 08soa3Bsm &ies>L-.r5&g} (@jgi 
fgffuurrssr «lIl-ldJ; g)sii«i3^) &$if68&&Q&rr&rm&&G&iumn% 
er®)®mu Qum§fmu u^^iaaL^tb Qurr(n>i3giGU&rni3jb(r)i* 

Qurrgi<sun€W£i: 

m = E/c 5 

Qurr($mrmm6®uju Q u $$(§&<&& ■; <D/5£u GunrdjOTfi»^ 
QufT(QmrmiLti3m ^fiwsj/ E/c 2 $r<sku&rr{§Lb. gftLbqpiq. <n/ 
90 &tsj.&rri?&$J)f$& &rre8 QsiT(D$$rr& t jyoojy ^^«sr sraoL- 

6. G^/osmm^e^Dpreb Hasenokrl. 



&<so fSpring; ^jbp& G#**uQu&&&p$i. «=&e®>» g)@«> 

Qioujui3&$/& */tl1l- giucu/r^r. &tq.&rrgr$fglar Qun(§«m 
«LDtt/L-cw- ^ulSlL® CS^rr^^L^i— ^ Jtf E/c 2 «r «w© Qurr(^ssm 

<w>&a,Q)rrth (Practical use;. ^/^/««(tju Qu/r®OT65>oi»a;i§ 
L-«sr e£Ut$®ti9i-<5£/, ^ojfifiSeb OfiASA SL_«@ti ^^«u 

E = mC 2 CTWTp <FLC€WU/TL»n-ai «$yCS>LO#^« Q«fr«R*® £ff 
^/«B)£BLJt365T m ST^^ QuTT($SRBQSllLuSiGB($J5&l E ST&TJD t^,© 

#&>« ««rari^t- (tpiq-®6np&. &&fiu9esr Gjp/fr OaiaiA flsmh 
Wj$lj5&®; «*£T «BlLi-^lIl- a9(g)^@ 300,000 BGa)rr 
lEiLi^n *%<&&; #o ofirreu$i, eB^uf-S^ 3 X 10 10 Q<«F6»rif 

CT®#^<&«rriLif6$(9J5#/ Qu/r*/Lb ^jbpGO&afiGsr <£/«Ta/**rr 

Gssu#/un r i_/T«r«»a/. ^gp/sf^^ator iBdsmuurrpjn^^^f 

^eupjSf^r Qurr(ij)emGS>iB&<$njih iB&ai @es>pGeti t crmGtoi, 
m » E/c 2 «Tfiar,© ^uDcarL/nrLl^LO) m ers&rp Gufr^smesyu^uS&sr 
«jyeno/» ^f€mi&3JCfhU Q u/t 0S537«a> ld «2wr GfBrr&ai, gen (gnjuty* 
Q<Fi£fiu##i.tf a/ ^/6yra/«@ ii)«^ $ftri$aj&<ssrn)i ^<s(»su, 4&/&/D& 

Gr&rreu@ w(TjhjD&*s>&& eiflujrnssr ^n&rsBeo r&mjsgi *rroa& 



M— 8 



214 jq®s®mmqF} Oum^mm 

gj^Llprirm fDeuteronJ sL.tmL-.rr<&tMQurr(Lggi ^nbjD<so «#©«$<& 
r§8souSI$$i6fr®r f£(§ LjGprrLLL-rrGrflevr Qurr($emrGs>LB\Liih @(7$ 

&(!$d%f&@)ib Qunr(§i3@itb. ^&&® fp(§ &u><5snj(TLL® o/tfoSsu 
^Lq.u3p&<ss®L-®Jrrrr}! @n$luL$L-.®)rrth: 

M = Nm + Zm — 1 E 1 

«aygg)/<grdg(w> ffiu^LLgrrrm LiQrrrrLLL-rrm O 

gB&st L3Smruurrri)fD<so; ®°o$/ tlgi > QL-prrra$&) 6p($ ooGunrLLL-ir 
urrCu^m g)@u<a;«/B/««i^jB/,u)- ^|gp/ QPQ£®J$Hi£}} (Lpetetr Z 

U/TLl0jL«5r (^L~ULIJD<5$G0 ^f|jty<&<9506$<S5r QuT(^<OT«»LD 

uGrrtfiLL-jrm&GJftm Qurr(§mr<s®L£iu-jLb Z ereo&LLp'n'efr&GflGsr 

7 . [ E ] ototu<s5)^5«s «653$^ jwsi)/r/f Modulus E 
GTffirrpi <gji.psi//f*. E<&(0j (Lpmmrr -f-', - — <srmro 

@L-/T5J W$IULf <oT®SrU§l £||a5<5Sr Gu/T^cfr . 



QufT($<mes)ti>u4Lb <}*#$& Z mim^-Zm®* -mm*®*® 

M - Nm + Zm JJLL 

^f@l/ 0utl!Trrm H ^@/ — C 2 

jsmh €r@J&g}s Qxrrci*tt- *mmysB<>vr Quirqi)€me®wtquy* J&U 1 - 
prrssftm Qurr(§$mtmwiLjLb* <s®€WL~&j%®sr ^|p/*to Qu/T(/£s&r 

^.ggp&a&t&sfleSi «QiJT©SOTSMJi& '£>&>£» : 

^3p/dE<9»(v$*#«r «QuiT(i5«R5rfi5>ixi« @rojp* (Mass defect; erdrjp 

— M 

Qurr®mtmis> *»©*«»* f*- ( ^* *-J S^"*©** 

&u±iL\rneA& Qurr($emmw&@& *u*wrn§w: ^fo o§t ^aetit 
m* m®*rr($L„rruiBm ( 8 16 ) (Oxygen isotopej Giuri®*** 
Zwu$& *rfliu/r* 1/16 urr&ih *©*. Gurr^mt** ®es>p 
*m BiLf->**ili- IilOO0.j»- Ourr. ^. ^r^rp «tf«r® 
<jp«jD #***> iLdr«r«r; **««, *«£«y> 2/2000 



21S <^g]gy««© Qum$mLh 

Si. Glurr. si* (Sj-Qurr. st~- 3 )er&rg)l <§j$ui3®&<k <a/£p*<5iJb$ 
I si* Qurr. si* — 3 @j&r stiturresr *$j,JDJD®> Sfoo'firroj^ 1 
si* Qurr. si- 3 X c 2 , 1 Mev crsanD c^^sv) ^«o^siSl^ay 
i&&& S)t$&eiT€ij&rr®sr G<sug#u(Si8ieb(Dg!. <<F/fliu/T<s# Q*/rcfr 
<s»)cb, 1 ^V. Qi-irr. ^ -3 nmugi 0.93 Mev*®# «yuDum-^LO. 

GTasrQ<M> jysss)i&&c§63<ssr LSSsmuurr p piosit^ih 1 Mev 

£§)<siiGi//np Quen§ji3i &!$&>$ ^mrjojD^^rr&srg^ Q&rrL~it 
L3<so<sorr& Ga/si/Gsi/jry ^)/T6W® (LpGS>p&&Trr®> t3SsmuufTjhjD& 
&8srr@ $nt&nG$&Bm(n}(t: steurr si^pan/D Gf5prrr&®jtA 
St®r$3l &nmr&>rrLb; ^<su«t)jtf Quarqf > <ssm^iDm (g)GnjD &&fl<s6l(n)i5 
^fLi} <a«3w<$£)tL© sijfituGorTLb- iBmdssnu (ips&fDmaj Gldjo 

urrppdsou u<§Jb&0$§i &em&§)L~ Geu€isr(SiLDfTu3m , «3/g?op/<K 

LLfrGsfl&a G®jem®Lb. &rr{res8tih 9 prrLb ^uStp&fgKso <§>(§ urr&ih 
(l/10Q0)Gurrffl£D lB&& SlfStu stsfmi&Gifl®) Gurr^mr&siwmSstr 
GLBn)Qdifrsft(^^mQ(f^th. &fiajrr&5r (LpmfBuSeo $riru>fT<srf}$ 
gfreo&rTGsr si<&ijb0G®(B&§l ®t($eB&<9iuQug)iLh i$<fos$ruurr$) 
rntsSlm siGtttytA &ifltwr& g)(/$«ss(3»Lb. GJunr(r56ror€B)iB j§flDuair2so 
«u€B)(r«yrr«Fr fMass spectrographj ermp ^dja^eBmium 
fAppratusjQ#/T6337(5) Qutr(n)<ss5i<s8iUi&ds(r& &i?lujrTa&3iG8sr&&L„ 

«gjCfOL.wr 8 ermjD si $<£$&> Qurr(§6ssr&HJD tglpumdso euanrr 

8. *^«n> t- m -Aston. iD^rf* ^mbapcbr wuai/Ufiir 
tfi/T(653)<B<5rr . ^)«y(5«3)t_tti SI/S®; j/lLu^^)Ssbt« #«wrt- 
Si$<sSluJ®> £L€0sib j§)o/(g>«® GfsrruGb u/flft&w euifimi^u 
uirprrrLLtq-Ujap* 
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Ljeomia&fiek Guifiiurra^ G&eo gy&uuj.. G&tuajuGugyffi&frjDasr. 

^«yr€i/ *$iesni&&etflm iBm^niLL^^^p^ih (e) sf<sapjS^ 
Qu/T0<5w^0iOeK@d) (m) &.ffltu dii§i}<$gGto@iLjLb *g>i®J/bj$®ir Ojbit 
Geu&i&eto gajih Q u n' n)i0 ^(rrj&tgj ih ermurngb fBtrih exjf)QmmG®j 

Qd5/r«Mrt- gt&eii&m wiLt^s^ih lM/sjj/ G&4oG$}t&rrti)i 
G u fr (^msmiB 0pLbfrdso oiesujeurrm ^65>LD##uGu^p6*r©7j5/; 
^GSiSi} ^d/&//rp Q&€Q€$}wQurr(Lg&i} &-jbwi GfBrr&&uGuii$ib 
Qurr(§Ghm&TrT§lmpm. *$juQurr3$ e/m errm/o <s8$&&th c3y/prj$ 
u$t—uQu(!)i&mtD§i; &tf&6rrm&rm®flG$t tBmmrrLLt-ih e-s&iu 
rsmh sijSGsimLLrr&eSImr, ^m^r Gutr^emmui m-^« ««* 

^Ll©SS®L-.SO/TLb; ^StfSDjy, £§)63rg3)/U> &$\Lm& §)(«>«« GW63BT® 

i£>rru$sm gj&m&eifim Qurr$<sm®s>u> m~*g ^j > &a8ggm g}G&rr 
GL_n"uiS<s8r fsO 15 ) Gun-($emmwm-.m ^u\3l^&)itw; wmrr 
tU€S>jDUuiq.^j^svr Gurr^smesiLD &fi\turr& 16.000 ^i/.Qurr.^, 
i38smfiunrjbjnG0&&n& &€S6r&£l®Qj$fb($ «sw^lI/t^^ ^/g?p 
aSgar &iflumesr Gurr^emmu^iLuh f§iLj f Ll[rfr®iFlm &&ajrrm 
Gurr^sisrmubtLiib iBiam^B Q^fBiuGojessrQih, <s6)§g0iL[r*gm 
^ smi sB&sr Gurr(ii > mn«m& 1,00813 ^.Gunr,^i; ^^CLg-rre^m 
GutT<$mtmu) 1.00895 «gy* Guu. <&. 
Qurr(5<sdbr«DUDii51si) tonjppw: 

g)6sfl, ep(!3 tl^QL-/f)iu ^|p/ f Deuterium atomj *L«rarL_rr 
@/s/<ss/r6i) Gurr(§mrss)LDu3®) (2/£/fi®£b wnrp/odj^Ssrr ^mmjB 
(LpeajDuSso (QuantitativelyJiJ/f?£«u&5r G&iuGojmh* g)£<£«gyfgy 

a/Lb dH 1 ;» 90 peACiuiLt- fimtlprrgutb ( n l ) @®i5<gw- 

(hp) &-&r<ofrsvr. g)j5^ (Lpuj.dB8ssr sfi^uSpsrr^jih eurrujuiril. 
L^rreb <§t$ut3L-eomh. 



218 jjfjp/jfc*© Qum$3th 

ilg^GL^fSuj ^egysBm Quf7(§mrmm 2.0147 #• Qurr. 
«#? «^©«j mm}LL[rgl®fa j^®^i$Bm Qurr($mkmwiLjLM 0g&LL 
p-rr€$mQurr(i$€mmi£iLfLb G&itrs^ 1,09813 + I,0008S5 = 
2.0171 ,#. Qurr. ^. ^nw ^firirjo^f. tl(^Qt-./floJ ^@p/ 

ermu&i; g)#«8r jv«^®/ 0.0054 «^. Qun", jy. (2A^. Glunr. 
<£/.-" 3 ) 4^&.^®^t«*i&J0* j/«nr«»«/*«r/r«b «.«wrf-jj^o* 
$j@&u Qurr(§6m-®s)LD® ^m jb BlLl-Jb&lIl- 2,2 Mev iSSswru 

urrmQ$rnf ^mrosiLDiurr&ib* &Q*mfifi.&, fBrr&r i$m&!T!TU 
&rrfruqm Q&rrmm& &€mL~$tuuQu0M@jb{§ (ip&tm$rrmQw 

^$JB&G&. ctfc^*)St>* OPJD0&1& ®®3®UlLl~i3jQ L/fil)/K/«^«SS@ 

GujDsBeod®)* 

^£1/ (yjssrffijrrf <%i > fjmu?B& (ipu^mm^mr errhG&m®®} 
lflODWil 8 erekurrtr smB&$Q5!5&&l ®urr®)(*®J, $€sfltnriix*!fl& 

*«yr/r« (Integral multiple;g)(#i^«b&> *r*arufiw^£yil& «fril® 
SewTPar, (ip&wfrM&rrm, LjQpTnLu.rT€sfl^r Gurr ^mimLDtLith 

"""$7 l9^^LlT"Prout 
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0t^CvnT€$m Guir^sssrsmLDiLfib ^mjz}jbQarr<skfrtf 9\0^Qm^ 

L&mjp&fmjDgi; ®^J5U L$mmib ^supjSfst i$%smuurr jbjD$H 
t~~m &&gim&rgi. ^®G$u, Lf(BprrrLLi~rr6$m Qurr(§€mssim 
0mLLfjrTQsfi®sr Qurr($smrmw&®& &mtDrra ^(t^ud^m, ^ssf? 

i£tL~rib£}&&rrr& Q(§uu^iodsd a l|)jB®&, jjjj)$sy#/rgsr ^estiuasi 
&<sfftm jy€g3i/-sT63>L-, Qji(Lp ST€mmmrnrs ^prrwm 9i(Sl&m®i 
Gm^u®^t^p<^ eBmsmb QmL~&$tmjr)$t, ^{@}*a>* ^j® 
€jj/T€S' &€$mtij&€fflm ^^/-6T«»L-d5«yr «$ji)<s5 «^«nrsy (*«yjpr 
u® &/«*># O<G/Q(7]f0 ^«o^oS^^b $Bm&& Gsusm^ib. $IW& 
GeujbfgimuDam Qsut$$G$rrjf)fDf&&QmtLimf$ (ip(ip$!ib &~6m 
€S)UJtu«u«3; ^iuji)€Si&i&vd €}ia)i_<s@Lb ^esfftDffifas^fr «^Sfor^^Lb 
Qu($LbuiTf$jLb u&G&jfpt 6gQ&rrGi~.rruLi&i&G&m (Isotopcs) 
&eo$®6ummrr& $(n)UU$rrw$tTm $j£jG®j$bjp}mw€s>iu& «/ressr 
^}«rO(Tftb. ^diQ«u/T0 ggG&rrGL-cruLiLh €$(§ ®0ui3lLl~ 

(§33)«9s(J«y Clntigerj fi)(?5<s@«. «|t(«5«b» g$G&rrGu.rruLi&m&B&r 

^|p&3i(fijaSs3i nS8si?Lii_|Ji^(s3r5?»ii): 

^*Qsw, jqemiSimr$€B&r 08touL} (SUbility) u jb^S $mh 
«9(3L8tStu ^sfres)^i€S)uj fCriterion,) 0g)ieB s$LLC/L_/rtb. ^/t 

U&0U Qurr($m *h.$isim!Tm& &i€to$uu$j&<§) «£<*5 
^5^5ufjLlt-. ^«rr©/ «#&»■ G&m$uuu@)tb. @jGU6urr$i <2<g*»«/u 
u®a> *#8wriiS*&- ^ «r «y # /r «w tSassruufrji),©^^ 
^«nrajnr^iij; J§)ej iJ &sbf u a tr p $ d$ dsr <s% m G w 

^y @y * « <?5 «9 «w *Qu/r<g*fiM»UMfc @«»jD' <$j>®&; lU *£> 



i 20 ^ gg)/ ^g(^ Qum§>l3iih 

&®srrQ 0Bso ^(^a^orruSlekr, «a/gro/as® 08souqL^.s«r $(n)&$io 
Opuf-UjiTgj. ^aGou, girik i3jd ^L$turre8$&dsriu-iLb fConser- 
VatlOll lav sj /5«Jb ^irrTtu&@\0><§ <oT®&§$&Q&rrGnm Gsuem 

uflggT gff/ nlL-lb (Lp(Lg€UG®$tL]U) LD(TjhfD&&*-UltL! ^GTTeija® ^€]tt)J 

a(fi)<sQ<so qCo£r/TLlL_fTflW" 0a^iLij(r(^m Lorr^^G^orr, <^«)6t)ji/ 
$u^Cfrrrm LjG[rmlL~iT(gs)& Lan^i^G<sorr t §ijr$§lib /*© Q&uj 
ojajQu(i^iB&o r3<s®L-.QujD(Lp>ui-iurr§i. ^jetids^Giuso, s^mnmiL 
u$gq $SsouLjL-.<ssr (jg]($uugrr&& &($&uQugyih <&G^<9>&6tr 
^Ssvuljl^sst gjcb&D GTG&(n?Q$8(])iLh. <n(}>> & gi&& n lLl~.it &, 
Gurrrrost ^smiiimg^sBm QurT($eis8iGtoLD~GT6$si 12 (§jgi-i8&&&ifi 
(Dsfrg)!): &nrrrum ^^jSi&i^eBm Qurrc^€isi&s)LC'ffT€m^]Lb 12 
$rrm. Gurrfr<$sr jy<5s$)iai&m<3B<so 7 ^^LLjjnmm^tb 5 LjGrrrrLL 
L-fT&sr&^Lb SLshwisisr; <=|£®)«k» eurtrum ^gp/#«(fl>6jS/su 6 
qGfjml.L^Tm^^th 6 fit^Llirn'waf&uy&rrm s-eh&resr. 

*giGUO)0m <9j$}uS®&G(T (LpmjDGlU 5B 12 » $C n ^<§IQ' 6T6$GB)ILD. 

eBm GlunrofymstmtLmiLi gBl-& §\t$g>®T<5y ^j£)<5;u3/T«6i/«fr«rr0y» 
^jp"^n^n)^th a_crrsifrG«i/^)p«a>iD 0.013 <m Qurr. ^/. ^@^« 
j^&Goj, ^rrsmi—ssr tS&muurr jf) p <so$;$$Ggj th £-6hm Gen p 
p«3>u) §IlLl-&&i!l~ 12 Mev ^@">- Guntjm ^6p/<& 
<K0S5)6i/^L_. &rnrudr jM &SG)i &a(rF> &i§>i&l} Qurr(rF)<sm<sms& 
(9>6mjBG5)Guu QuiQj$(ri)LJU&nr<50 , «rrrfufifrr ^^/^«(^s^sSr ugj 
^Ilj Qu/t0l1 &h.n)}<9;m Gurrpm jMGmi&;&>(jhGBm u^^u 
Qurr($LL Zn.g$&<ten<s&L^ iBm \gt$&uuT& g)/pj<gstj LSl&w/5^/€fr 
enw. ^aGaj, Gurrzr<sfc jyssviiii&cm 0%souLjL-.m $)<so8so 
«Tfiwpiij» *&!§} ^rrt^&iG<Ski &rrnum «£/|p/<&#(/$©Jfr« Lnrrtpi 
&imtr)§i GTmirjfiLh tBirib GlMirarmeorru). ^UiLDnrtb/DLb 12 Mev 
^orro/a/cfljr £_s?7«t ^o/o^lso 6®($<s8&&ttrrD§!i ^t^^o .Gurrijm 
Si^jBm(^(sB<sS\mefT ^(/5 rgtu^LLcrfrm ep(§ LjG[rtTLl,L-rT(gs)& 
LQirjjpLQQurr(Lpgi&fTeBr ^G^aueo J5«)L.Qu^«j«i(Jiii, «Twfl 
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e$$]ih $ u5J<s5r@jTLliL-dj ^jtfitun-eS^fdl^rat^ Quipmi.0fu Q&uj&) 

^uj.uu^L^ (geurrem L-£0f68)®) ff{$ G&ujujuGujngtf, t$mosr§i 

rjrrm&8sfr Qeu6tfiG&LL($i t —-&oo$rrsiJ$i si$fr iBm ^jjtl.L^(Lp&T&r 

nSluLjjilrfKB®) : 

eSit^m $!&& LBfTfbptb G/j/flz— (Lptq.turrgf. (Lpmmrif t$rrib (§j$u 
tStlL^ui^, <sp(§ LfQfjrrLlL-.rT®FtfLb 90 0mLyrr§§!ib Q&iffs& 
&ssr G&remrg j@([f)Uq&§jijnmS h./ 2 ^(<§Lt>; &jgm Gojetfi 
»g/gg) m t j i3 eoi gfr <sit si&®-sm «^p/fr^sG^^/Da/Tffy t $ig$ GftjfT ^i&t 
wrra>Qeunr -(PositivG)» eTf8ir--&arain-a : 2eifr. fNegative) @{$« 

g)£rLl.«5)L~L/L/^)i- «tot u>L>/sifttjrr«sGa/ (Even multiple> 
g)(5^@Lb, cSBrrrfucw ^/^/««(5 si/ tb GL/nrfW ^gp/#«0©/db 
12 ^&m&%sfT& Q&rrmri-.€®Gu; ^^(Bsu t epdjGtoJrresr 0G$)j m l~uj 

Q&rrmrL~ $<7$ Qp(ip ^rsm^mGsu ^j(§^^so (p©jfflrar$lii>. 



9. G&rrm$:§l(3ULj$jD& t *&]!)&•$$$' i"Spin> 6T«fa 



2££ j% m&)} &&(§ Qu®r0&ih 

ismi^. .' (Sugpiii&rrGO,. §t& &&&LLgr(Tesr Q®}€ift$8L~uQu$i$6b 

Q®]gm(giUj; $$$<& ■er€Q«LLn'-iT gii ui "h/B <&jetr®j Gmrrem&$(§ULj 

^mG&su, rr^^iu «mfum *$®w}j&&($ &$(§ G&rrmr$ Jgl^ut/ 

iBL^m^funrm {'Muliiple) ®0«@ii). £Dj£)eb u/5i<s$ Qas/TesVL_ 

Q&jrm€fTfr t ^&&)&, Sj5^ ^jL^sfuurrL^nrm 0B&ou$i& jBrrtb 
gpmmfl) 0dm^^rr$€dQm*m($ih; ^njpsmmiurres- i$iLi—.rr& 

mdsfi& &u w&L-.m*%sa£i GcfarGL-tTib; «tyiupogio 

0g£LL£Gfg) srmjD g*($ a/cas- ii?iir^««yR«Kr jgJ^uiS/D® *u£# 

u(&ibQufT(igG& £L.L£ltpuQug)i&lmpg>i Grmvm&ujih &$jSlj& 
Q$itia. J§)/5J& /SgjtlrfKJtg^rrfir G&rrmrjs $($ulj $fi®sr 

Gurrp-m jy<g^.M@fd£$cb GcueifleBL-tjGlurrpLb «reo&LL^rrsfsr 
jssm Q$rrL-{f$£&rrp Gurrm^! ^J^m^iurrm^mrm ^pp&)4sdstr 
Q«y«fff€3S8i£!«wpw; €rw&tlfrir$gyL„skr ffig^iliflG^tojw fj&CffT 
4FLDUJjB$€0 Q®ie£sBL-uQug}}&mjogi srsfrnry «($<& {j}j$,<5 

lurrmGw t$8stiULiL~m g)#y$e ermu§iih 9 ^Qo§! $piisT®}&£[rrrdear 
iLfib 0^iLgrrrdesnLiLb Q€u®fl*®®GU$m{Lp6VU5 «rrrfum jy&mtSi 

GBd6sr& &ffLL®Qmflm;\$j@muui~ fi^C~i?lGi&&w&il.£rire$€k 
Qmrrmr& $(3ulj ^pBm n® Geiunjih $8svu$®) *&&$(§ h/S 



m$m @aja//r,p &(§mi^& m^psorru}', gif ^^/siw .«llL*® 
ftrngym LLrrjBj&Lb ^anL-ujib Q#iusSlm> ^jhjn@o Q®J€$uulL 
i—rrtio &$&&($ qjs@66l®) ■t3rdQ^w(§ *llL#®«w/t* LBrrj$d$Q$iM; 

taneous transformationj jSmn~ «s/rw &T®)$wu3®)$rrm $mL~ 
Gugati); ^aogsrrmj^it ^mimimih jsrr^s tfiatfitoigt i&&& 

&.€fT€tr^ GTffitGjT) QmfT«fT&T Gmrn!®w*' 



II c^gp^«ss(§di«Br ^^lduli 

^ ^i &&q$zBmim g}®«@Lb 0d&m8auujbj8Giun' t Ji4i)so£i 
*^©/efr ^iufii^th ■ e&6&ff&8srruujbj$Giurr nmQ&rr(§d&$ 
&(H)§lQ&rrd2FnLi& fHypothesis) Gu}pQmrrmmrr^i ^ifiajirmun 
eBjgj&err (Conservati on lawsj Qu(§$B<kii<sB®) uaJ€3FUL_.«*x^Lcu 

j$# Q&rr$dmmsfftm tipmu* ^gp &&(§€$€& wuftr&rmmumuu 

uSl- <xpiuj0G«i//T£jb. ^ygy)/j;ff(g«9g)/cyr uGprrLLi— rrmm^ui 
£{^LL(rrrGk®^t$Lb sr®j$kjrrg}} ■€8£8flGturrB&®uQujBfr}isfcmtm? 
Qp®}&&kg)i&m s$G[r ^mmLDiufrm Q&$®iL„m jymi&jjjgjjsrT&r 



12 i jy m)! &&(ft Ouerr^l^ih 

^^i<fcfo(rft®Sls5r lSI§s33tijl| : 

L$S$$s!Uurr £)£)%$)& &€Ssrai&lL~<sQrTib; ^gp ^ gpefr «${?$« (g to 
gesfl <&<&&$& gi&6h&<s$®sr *$ > ]D/D&)&&ff& ®mr&&!)LLL-.rT<si), S)tl 

uma&v-iiis &rrGssi£imQ(n?Lb. ^e^LEs^lajtb euetop-uSI seopor m 
^Gw&rrmg}6!K}j&<3i&fl<ssr &®sF!&g ^srr sif(AbsohxtQ magnitudej 

§-€$<75njjy 9 Mev «ua&fraSsg/tb &_fiJr«rjtf. ^«(poj, Grsbsunr 

«gyjtf. ^yggg)/ffi<g(g GT$u<su6Tr<sii&Q&Gii®}&TGkj GuifltBrTm&iGrmGgifT 

««rfto eTsmmfi&es)s;tL(u ^^Ismrr^tb. {gll&&& G&rr&Ssoi 
aernr®) 238 &jmmmdsn& Qmrr<smi^ u^Gprssflaj ^f6mu&&(§eSim 
q£fr#m&m<sq 4 §tmmmdsfi5i Gi&rrmri— ®£<sBaj ^m^.mm(§sBm 
<gj0&&efrm®JU Gurr®) pn-m® wi-.m@ Gluifl&rra; &.merr$i 
ffrssrgH ^j§Si<5srG(i^ib , ^Mfb0m u($u*m m ty&^ib (V olumes) 
apmjDGtu I«&@u> 4 s <ss<sjtb «Lsnw oB&i&><&$<so ^mmmt ^o%prr 



«w^> &£g®uj ^ <mi &&c$$86hr u(§uissfsfrmsiiu Gurreo njG!jra$tu 
Q&rr€sm(j}eir&rgi. 

«ffi^Hjib, ^^/««offlSswr u(njw<menG$ji) G&jbjD®irrgi gtm&rmetfl&r 

QeuQ(Q(§ (tpuj-eBISssr Qunuui3^Qmjoesr- ^to%^rreif^ t *we§$)i& 
&(3 (y>QgM$&l& LjGp-rTiLi~.rTm&i$$w $gj,LL!TiT6srat§fj>ih ®p& 
tumpul g>(3fr L&nJ$iftujrr&& ansofsgjm&rm ereisnjgi&rrGsr; 
srGmssfico, &im<su ,&iw€kirr$fflGf9G0, $$$uulLl- ^6jgy#«(7$ 
eQm u^^^&fle^Ui GevidiGsun}) ^my &&(§&&€$& &/«!»«» 
««yflg^Lb <ssrreOTuQu/p/d) i3SmruutrpiD<sQx<sifl®) ^^« Go/p 

esrenGBp(*a>jhjD®irrfpi gi&eiTa&flGsr asm sssft amat &-mm§i eroirjD 
QuD«jtb<R»LDtt/L-«5r G&nr $§ji t iB& ^G$o&rra>toi&tGir *&&*)ti&&&fT& 

G^rT^ub^Gp-L0fr^^iurrs^mm^^mum^iL.€mifj5^®^p^t. 
€T€srGeu $ ereosofr ^^&3>($&&^^w ®(n>uuLj&@rrm sl.lL&($u 
Qurr®eir (Homogeneous nuclear substance) ^L^miSHLjsfrmr^ 

«60«»®/ &lLl-<£#lL«- gjGjr u>rr$fiuJiTC5r G&j&toji-eBr ^mi^m 
muQupgfimm§i mmgi Gffrreo menir ih. *%$$&, Geu&Gwgti 



i 26 ^emmmm (Siusfr0mih 

epuiSiL® tB&ff&ffiiurrm ^f^m $$(§ L&rrjSffi &.(§&]&€$>& <$?€5>l„ 
8lskQ(n?ih. /gfe &so®^jr)]®®$®B($&@J utsoGeu®} &jm®} 
$trjbg}®fl&6(r £L.mfL-rr<&eoGurrmG®J» LjGfjrrLLL-rrm&vfo 
«®($j$§l& 0u£iLF&^mG$*$ (§&&#& u&iGsug^ u(§tA§stfmen 

uemLjmBsnGtu §)&&& $&®t@§l®®®*®*® wrrglifl &.(§&&$ 
**.&*& ffitr i£irrS$(Biurr& <sB®$GajrrBS>&uQujbjD Q«y/$<a/L_««r 
<9jm€i]mm ^pp^fro) i3BsmiiauQup^mm&sf. <$jdssr# 

q^uuij*iJL| ^^sBm&: 

IfipuLju umrLj&Ssrmjih Gup^&rm^; ^uuemLj&m ,£j£?p« 

um& r&mb ^FfTUjG<mem®u$. &.mrmiMu$60» g£(§ ${reu4& 
i98sssT&&uQups8&8sQ. gpetfluSeto. GuyjtufruiS^mm ^peos 

@mjB&J!7m {^!g}}&&$§ji~GBr<®nr$®r \3dsm j$$(§mQm pm . (§)## 
jEL€pr«wt£5 *L3j0LiuirLjq gj^aSto^' (Surface tension; sresr,© 

iSrjGtun&ih Q&tu& (Lpi$.®]<3f»8mu Gurrmp ^%0p^up0iu 
€$(§ $®) (Lpi$.&j&G<str ^®ff?«srr Q*$nr®r <sms$-Qjrr& ^mta®Jgji)i<§u 



^fbpe&w S}&®& Lf^uupuLfib $?(§ s3$& ffLD(tpm>fi)u3®} 

$rrm& Q&tutu (tpfar&&rjD'§jl* : <%^ &&(§&&&$£$& §j<£jS®n®tu 
L}n)Uup"ULi @jq£i&&>* $K§uu&ir& jsmb sjbuds® Q#tu§i 
G&rrikmGeii &*&(&&* qpuu{xuiB^mm §$&mm$fi\€$r (<§mp 
eiJrrssr ^msmmu iBdsm^Bm fCohesionjf arrcrasrLDrrs, @&fb&u 
qpuu(XLJiq §jq£G8es>0 Qiltt$$ij iSSsmruurrjbpeBo) Bt$$i 

gje&u$6B($ULJ^ Gurr®)Q®J, &j F |p/ &&($&&€$ sgjtb <3j®Jji)j$m 
(§mnm!m%. g&jb(3U LjpuujruLf ^Qg€86®&GuJ snp-umLOfrm 

^ffj/^sff LBesr&rrp- js(B rBBsonfL^m &.<srTm®srz «%&;&>, *gs?|p/« 
M($uQurr($*iflQ) $mtlaTrsiir&m ^^uu^i^m, iBm^niLi^tb 
Qu0jd LfGprmlL-nr m m^w &.mmm. ^®1m, $ih(ipmi-~iu 

€&&)&<& GBm&®8sfrtLfG®L~uj (Forces of repulsion ) iBm^nC 
(111) ^p«j«d<sb *^|p<!3s«<§aiirj&p&> 



1.2.3 m®®)i&&(5 fl^^Bii) 

Q&m-.im<g)Be5rjn&i* e8. Q®uiij6rur|r«a»rr 10 , ermurrrf Gls>jj) 
yGfTtTLLL-nresr&efflGsr ttesu^&Gto&ujL-wstfib ^^LLfjrrm^t^esr 

4>l6M)ja&($eQ&r s8es>& : a&fl66l($p$i G&nri—iiifgGojnrLb. 

i38ssstuu€s>&j; ^esrjSm^ ^@p/ *#($##«*" weo&iLFnmmfarujiJst 
urT&ilcrrresr&SetnLjLb Q<su9tiuSit~<SiJS0€0(Stoeu «tott p k GlLLiULbsmn 
tf^J^/"j (§}«J>a/ Qfinri^ifLf Q&rr$8st($i<ssrerr6Br GrGsruan&Mjtb 

@ii> $!i£tlirrrmm<&$*@u) '§)*>l-Qiu @l($uugiGurr®>Geu (ip0 
j$ep]ib *tr>«# g($&r&r&rr& (SymmetricaU SL.&retr^ crcarL/jj 
Q&€iBQf. §££$ j#^Ll/T/r68r L]Gp-rTLLt—rr<gs)m LB(rpii3h.(^ihi 

$fijb@> inj[)i&3H>iurr*,.gx$ LjQp-rrLLL^rTm &(§ fim^-P*®)* 
LD/r^o/ib <Kl®£o; fgH&tojrrjrp /$#(y>/5/65/rd) 90 uir&iLjjrrssr 

oBmf&Berr jh&hso§) ^j@s««s5©uL|fii)^6B)/su fNuclear field) 
QutTjpt&£*u&>[ruS€)}iib L^Gp-n-LlL-rresr &($$&&& 0^LLfjrrm 
#^«@ri) ajrrQ&nr($ Qoj0^mLDULiLb g)6i>&*> er^w^/D (tpif «#&* 

aafi&6to*tLiLb LfQ[rirLl.L^nr€orm&flm GimtGsifi&Gtomimh Q&rremL~ 
10. ofi. Q«wiLf«fD(T««/f-V. Weizsacker. 



jy m)! &m(!j)& &ssflm g|e<sl)u/r«w (Biteomm 1$9 

Q&v(5 ^iwtW a=jrirua>@)« (Symrnetric function) er(y>$& 

Gurrg} ®julgu&$w sr^js). L}QrrrrL~L-.nr m &®flm &rm?6SsB&i€&& 

Qurr(Lp§i jsnih ^j^mi—mh '&.rpuLiL-ttr /#jtfJjiHQ*/r«»r 
GsurrLb. $)uQurr(Lp§} t$rrLh s${§ j/safflaar i3d5muurrjbjQded& 
<§jj$&@th (£§)#«&*-> i$8smuutrjbjD& ^gp««©u lj®s&§$<so 

CSimple equationJ ^^L~to%>d>; 

N + z A + B f N + z; 2 

g)ffij@ f ^ ggy #<g(fl>u Ljeo$§te5l(n)i5§t G&rrasrgtih Qi&Tr$pti 
i3&muuFTJbjDe®Gir u@$iGtuE\ &<Ssru$ii j|}j5/ u(§uommeBp. 

N-*jb Z-ib &tai&rrm §l($&($&$turr(ig§i f rgyoa&rrsugt qGrjfriL 

Q«a//r(§ §t&®fiG$iQpwm L33s8snJUiT$j9& — A*r&p>t&irfl$*&&<&* 
eiLwrr& g)(5*@ii. ^B®>» N-ii Z-tb &i&u>rrm {gjvrrfi 

N-#Ui/rf> Z-g^ii GcsnrswL- *7G$&'Tm #i£#£/r #mtuooar 
CN-rZ) 2 er«w#G«nr^ariuJT<gtb. ^@)«) # ^f@i/*df0uQu/r(5«rr 
^(§uisL&&rrm&fT& {^(^uu^nio, ^ojQsufT(^ gmeti&r t$dsmu 
urrj&jD&tlib N/Z ffrOTT.5) fiSS^^a»^ tnilif jjyii) Qutr &£$($& 

&.®c2). srssr<3<a/ s ^mi Oupib Qurr&e &tA&@rf *irituw& 

^^)«i), ^/^^nr QL.u3son" G«itmmuu!M> 11 ('N— Zjgjsfr 57$/ 
^(S>«£)«u fAscending powers; o/otjj ^ Q&tu§t gHurGmt-mh 

1 1 , Qu.u3eoif S«/r«D «/-Tailor Series. 



130 ^^/«45® Qu&T0&iLb 

a-gj/L/L/L-^BT rglgy<3 l j3& Q®rremL-rr<si), jsfrib GiaGgo «/rLltf uu 
65>&uGurrffij7) ptAesrumLesyi—u QujD«orrih> fsirth gt(B>3}§j& 
Q&rr6fr($rF,th ^|p/*<f&0<£«£$yfl<stf N-tb Z-ub ^mpn)Qmrrm^ 
^l$&ib Q<sug)jUL-rr$($uu<&nrti) f5LL&<§ g)^ ^eswessrmefi® 
(G&rrrrrriu ll$uu) Gurr&yLDrresrg). 

(3IJ5&& ffLDewuml.uf.esr (Lp&eo SL.g)iuu ergUrt ^efreurra» 
fNegative,) sL-eireirg]. iBdsmuurrpfo^u Gurr^a^^iLiLi^^jih 
<SHoo$i siuuu^^^rresr $(§&aG®uem(j)iA.^u36g]Lb, Lbl&&&ln5)uj 
m^luemud G&rrestoL^ (j^premL^mb sz-gjiULi Grsrf ^erreurrm 
(Tositive; SLmerrgi. ^&Gqj, ^oogi sr^if ^lerreB^&ieiT 
iSfkmuurrjbjneSm &&$<£$ sietrmeu& ®j3gl (§g®JD&§1 «$© 
&l<5vrfDg)j. N-fi-ib Z-aLLb ^mjD&Gl&rrmgy ereisiessflaesimuSieo 
G<sug)}u($uis&rT<50 L$dsmuurr {Qjr)isSlm ^errey (^es>jr)^esrn)^i. 
^«Ga/, ^jbjDO) §i&mm&es)$u Gurrgn^^LBLLi^e^ib, epfr 
Sl€gg}&&q!) uGp-rrili^nrrisrmSstTtLjLh S^iLrTumadsmLuh &la 
LDfrtm GTsmmfl&isto&uSGO Qujb0(n)4i(§tbQurr(g^$rrGsr eu&§\ 
ujiTm @£p/§&» ej0u(B<su0rrm^ G&n-esTgf®esrpgl. 

i_j3)uuflTLiL| ^(if(jfil6?j)(3FUJfr<>V) @55)nDO|ii c^tionDfib: 

*$!><&®)> di®*® jsmb qpuu[ruiSm @)(LpoSles)ffes)iLiu 
GurrgiggieriGfT $($&&& epek jd&si & <§0utSiC^L-rr8iGeti€m($iui* 
fp(3 gjt<siflirfl<stir GLupup-uiSfe^ehm §i&m&eir a-6Jr«ff?(75«@Lb 
gj&m&$srr& rnmlu^o^ib ^esipeurresr ^j^^si^^t^esr LSlcfcssTa 
suQun)g)fmmesr; $!&$&» GLLjbfgjfludlLLi— ^LDesrurTiLis^m 
gugouu_jd<3§I<so ^)<sar@/Lb 90 Gpit ^err<sii<srreiT 2-rpiui3dssT& 
G&ttsai GtoJ<5m($iLb eimussig &-essnt&g}&esTjr)g]. ejQ mesti®), 
— A eresrp (Lp&GO08sti ^.^juq ertglrr ^eneun-m ^j(§uu^nreo, 
&ubesrun-LL^m ^uummtb auLL^rnuib er$rf &ienGurrm&&rresT 
g)(5««Gfiy«WBr(5u); ^gek ub§iuesuj& (^mpiju^a)^ ej&rrGVgtf 
ep(rj) Gr&n- < &)efrefi}8ssT& G&fr&&>GeuGssf($iLb. uinuurruu g)(ip 
cBm&i&e® &rrrrmuDrr&u L98s$8ruurrjbjDG®6sr ^jeireBeo ejjb 
u®xb umjbjou) LjjDuucruLSl^fisrTGfr gi&m&etfim GTemessflxm& 



upruLj rty €®)! %&(fh<sB®ff u(§wm&rsBsk 2/3-eu§i «$f(P<*%D@ 
(^leoeugi §i&m3>$fil®sr Qu>n&$ &<sm€ti$mm)&u$&sr 2/3-&J0 
<&i(gi&&ljn@&) ^<ffi€i/u Qun (&&&&$& &cou>fr&&*r£il» 
^aGeu^iSSsmuurrppeSI&ff ^uu^^imaj Eo = C fN+Z> 2/3 

GTGSTJD &LBmU(T il-L-.fr 60 (§afi)LJL$L-&)lTU). @j€S>& (N 4" Z.) 

^ppso £\®s)L-&(®Lb. g)^Sw Sii^uBpmsmL^ ^LDesruiTtlL^rrm) 



{j^£l$wrr&, qQ[rrrC.L^rrmr^<sifimL^Quj G $$(])& i£ssr- 
6Q<so&<& <s£lm>*u$m sBSsn<sv®J<3; {&r$uu&p® &&>lilijd$&& 
LDjn®<rr?if &-ir)}Ui3d5sr& G#/f«*<JaiOT®d». $LjQutT(L$gi 
tsn-w pusamu uLp««LL/r«<si/6Tr<syr tj&m#rrpr 0BsouBuje6im 
(Electrostaticsj «r«)&D«@ o/^^ssrO^u). 9/f ^ggi&a® 
«%2/aror iBfr&n£-i~& Ze erc8r;D ®$tiiLi-rT4i> &$&*& 
Gugith; e ersaru^/ ^uu«»l. @si/n*63Wi-d) iBdBrsrrp&vn&ii 
C^^i^sar^)^* 9© dSlar^taSiaSigii^rm fCondenser) ^jbp& 
sifgig&mm i£lm^nfLLu.^^sk idl_«@ CT«faggtf*@£i(SquareJ 
#aa/u Qurr0,g><2SJJDrr<g& ©c^uujy Gu>t©)(36ij, p/f ^v@/«*0 
eSigimGT d5lm(§$)pjBG$J& si&wr uSIarayrLlt-^sw- i£>l_« 

ffrfiffsr «rrfr«B&«»iuii/ib m($&<i™€to'ui.a4&ar$i; &®uuL&&rrar 
iBesr^jTLLL-ib Gupp G&rrm£>gip(® Hi&atrTrjmfl 3/5 «g@i2>* 



13$ ^/gp/««(5 Qu€rr0&ih 

Hpuupumu <3/&nr<&£) LBtirgUTL-L-$$ai> {£jl~u Qutu!f&8l 
("DlsplacemenU g)®££C*u/r$,g|2fii>, 3/5 erfrp BtrresiSlctoiu 

Ec =3 fZej 2 
5 r 
^{@>«)» r GTefofD ^fJLb u(§LLmm<o£tm <sssr^ip€O00jb^^ 
CCuberootJ —^/oo^rrsi/^ §}&<&&&$ m srmr^sm^uSsk ««w 

f N + Z) 1/3 <Fr<s5rffy /5^-ii» (^^uiSt-son-ii), £g)/E/@ f o ermug} 
©(5 lArrnfilsSI; SL.mrmwu9so M ro srwudj/ g»® j^^^nsG^nrasrL- 

Ec _ 3 rZe/ 



N + Z ~ s CN + Z;4/5 r 
6a>«w«S5 (9)6VjDuug,n<£o, 0(TLb (j£liS& suhumu rBLb(ifi<ssn~.uj VuDgSr 



"N' + :Z- CN-i-Z> 2 

,., c ,, <^ 2 

*** fN+ ZJ2/3 "^g 1 CN+Z;4/3 r 

%<&&& f u>AuitlLu}.&' A,B, C, ro «r«sr,fl) f/rsir® t&rrnSleS 



uDrrn5l<nSlaF>srfi<s3r uj^uLjgicMifi: 

^eupmpsB Q&rrdr€&s (LpmtDuSso (Theoretically,) <5«55t<s5&lL® 

/5ii3<&@5<s5 £^L_«£tesr£)j&/* «jygp/<&<sy(75ffl$to i33smuurrjbjD& 

Q<9>/rCT87G>L_, ^oog»rr€i3§$ Qurr(§skrmins (BjesijDadsnSi 
GsurmiOi^., «gsupjSlm jfggyuoi y^ttajiAn-m (EmpiricalJ 

ooL|®«a« 12 «rwurr^Lb,. s9. LLGrnreraCSL. 13 «Tssrurr^ (Jio* 
Q«frawL_ ^crnruj&$u$m G&8sffsurr& $jtb(LpGD pentas 
m&iurnsm® ^Qu9jb®Gmi— trem &fmm&j&8srr& ««rar«©LL 

A = 0*01574 «%. Qurr. ^; B = 0*052 ^/. Qurr. jy.' 
'C « 0.0165 <&. Qurr. ,#; 

=— = 0.000646 ^. Qurr. -^. 
<3FiD55rUfnll^LOT SU53>i|"LJUL-U>. 

1 Z . q® £(»*-Flugge. 

15. $0. iKJfrrrctoGi— ^V. £)ro$te. 
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jgmni&mm Guwr&H&ib 



Ki&nwm? CCtirve; pagi *u>mun£.aai- eB&r4^6^rfi&; 
^/« QuypafTLL^uj LQrrj3<s6l&G®m uofglLJLi&a&it-m ®lLl-$ 

ejmL-&dsnuJiG$>i—iu 0$souL(6fT-stT erm<stirr£ getiwisiGefilasr ^jt 
ptistewiib &rTtl(&@mjD§l, i$dsmCsurTpfD®> ®tf er$ii ^«ra/ 




uL-ib-11: N+Z «nrsSrp &nrrfu6om&stf)GO «j/ggi/tf as©* 
urrjbjD6Slm m^uLf^Sserm Grrtl(§i€umGJrr@tb> jg)uQufr0,i 






^mtf&m(§m&G&m $jiu®>unresr igldsom&T ISS 

&}Gg^-GT<ssiL-&6fi\(§8)<sQ $j 0)uQth &$&&$$&& &irprmrib t L} ibu 

Q&nrm(§rijQ®srjD&}}. u(§tf>®J n esr ^gw/«s«(ni#gg)rflgi) J§)jj/ GjBrfl® 
L£)ek6&®)&<§ e&an&Gtu fElectric repulsion^ turr&ih. 

Gusimu*, (§)(3«u<?/r«3r ^«]p<&«<7?>#««to Qu($Lburre$itb 
BCL-ggilL-. 0mLLirrrm&®flm eimrmsflmm&muju 
GumsoGw LjGErrril.L^tTm&Gfflm iS7sm€S^ls€Si3iiLjib ^.enetr§i 
€rmuG$i$ j5L&§t &u)murr($i ^$mfr$&$Qmtr)§i* LBm&rrpr 
ai6U«@ 6B<s$i&mtu& (g^uiSgiii) gjgyji) sz-tryuu, Z|f}6sr u*0ul{ 

Si§i ofis&uj umi<§ Q u &&}$&)&!&. <#&&esi&uj &J5$ifuu&i 

GmrremGL- gffLbrr^a&uGujry&lGsrtogi; £gjr<arart~/ra/ j/ &.ff#u 
muuGun-ic si®J/DJ$ttr e®&$&6s>&&Q&rrmr® ^fff^0idL^u 
Qurr»Gu£g}60&v; N = Z *&# ®®«@£bQu/r(t|>£f. <&o°o&rT&j£i 
LjGfj-fTLLL^nrma&flm tinr«3w , arafl««»« f§^LLrxrrmmdftm «rewrswfl* 

wm*)@t&rp§i; @jj508bou3<so tB^smuurrppso ft-#^CMaximum> 

g)$/ uShssa/tb Q#«rr*;f(uujrr63r /#&iunr@$ii>. cf£^$>a>, ujs^sy/reasr 

g)/5/<^# «yiD^ru/TLL^-wr !§!£/$ *-j&uu, i3Bswuurrjhp)*Bfo 

jDgy. ^jbfD&> $8$Q6S>uju Qurr(pi&&6iie8>p-u360, ^rremi—tTmgt 
sl^uu &jba$ a-iuitjB&rrGO i$*a/ib @)rttTuarri£>!r& g)([$«(g?">; 
g)#i«5)«) N/Z «t«w7D eQ®&& l B &t-&-9JbO *-urt$&f ^&& 
eSSsmsurrst pirm mirat & a-tr#ui3m gierr&f lQ& ^f&awrr&m 



i-i* 



^fpM«® Qu6ft$&tb 



®_*mmu><i$£d iS&muurrjbp)®) eter u & N-^o/fJb - Zg>u^b 
Gstrmiu, f$(§ &rri?UG0(6$<®&; *&j6®0 perih ^pm^^enmisa 
qm®r ^uj^ G^rrBsi) Qpmjou3&> fThree-dimensional co-ordi 
rtate system/ ^w^Js^ «9«rr««<sunrtb; £§)d/si?/T/rij .^ft>ii)£.@ik 

u®ldlLl~ «ftOijijlBo) (Horizontal axisj q($rjrrLLL~rr®srmetim 




£)# G&rrsogjHLb u($iui1l~ ^ujg&tjsl®) jSg^LLprrrGsi&aftasr trem 
€5Bfl«a)««5) wajib, Q^/s/^^^rr^6i/0T0r^Kj^^)^)(Vertical axis) 
iSSmruurrjbfoSstitijLh uji*©/ Q&tuuj Gm$m(&ib. sp(§ (g0u, 



&($@!<skr0§i, pernis; mm®8m fg&ofiiStesr si®J$u$®M&ji)@ 

G&rr@mm (Contour \mts)d^muun-0m^^r &m ^sir^^Bms 

0.002 ^. Gurr, s}. «a<g&&- t38s6BruurrjbjD&*4r ergglif ^m 
wira ^(§uu&cr<sQ* Ljpuu&uLi §>s8m @m&$fn@& %>fl"« 

eU60$ GLD&>rLpdsVGS>UJ Gf5fT®&& Sljfilff &J&&IT&& &lffJ5gl ®J($& 
U6iT&lJ&@IT&GS)&U Gu/TSOSfili SL.mm§H @«W&GlU UL- &ULJ 

Gjsrra® o%)Lb u€fr&r^0rrm€s\3iuQunr^> (Valley; ML.mm§i 

gBgo «tfgssssrr gj}(§uu§}Gurr£o $8si)ulj jv^««(5««efr g)/5«5U 
umm&$rr&®e6r ^i^lblLl^^so ^<n»u>i?<s5rp63r. ®Gf ermr 
*OTft956tf«SMg §iaeirm&fT<5i Q&nrmn- ^my &&(§&&& 6TijQu/r<y> 
<g/Lb <suL-(*LD,!h®<i$(§!5gl Q&m£i&&®®) 45°— .@« (g&njDeurrm 

*®gi$<kr Giuml^ fConservation lawsj i^si; @<ss>pi5# tglBsou 

^^suurm $&Quq<sm-tiJ st^l&®(§®i*& u>!Tt$l&Q&>rrmiGL-. 

v SH&s>LD0§l<sfr&r ^^<s<s® <£««$«»> tSs sigl&iisrresr /%il0rrr*8r 
sm sL.ehmesr. ^&G®s> &t&i$u <$it GTmmtLynrfoff eQ®e8&gim 
Qa>rrem® u>rrjbjDLb ^mi^aj G<Mmr®ib. ^®a), «u<»Hjq,g> 

LiGrrrrLLi^rrmm®r s-m&rm. ^sGeu, ^mw 9® urr^ilcrrr^r 



w 



«$gp«<s5(75 Qum§!}&tb 



^bJpfpoSu&f L|J}IJU^IJLJ — S3J§$HSM63)!J aSifflT3>d5UD: 

a/«7«nr ^«l/^ G)^/t&» (t^mipuS®) (Three-dimensional co-ordi 
nate system,) <&i€8>w&& GBm&&®)rrih; ^jsu&jrrjpi c^^ntods^o» 
Gun(ig§} {^L~UL}jDd9(H)r5§! sueouLjptDrr& Gr5rr&@}& Gl&sogyih 
u@lolLl- ^fu$$4t> /Horizontal axi$; LiQfrrrLLi- m rr&&an& 




«efoni/Lb um(r$& i33smuunrpp<sSlesi' eu&rr 

§}& G&rr&gsiLb u®ulLl~ ^uj&$gq $gj } LL[rnr€a&®f}m crem 
mB&mamiutJLiw, G &m @&&rr® a/ wrm^ujJB^i 4o (Vertical axisj 



Gmsmu^m sr^surras ^maieosFmiifih ^jb/DsSldr qpuuijiJi3m 
euuf.su ^$ieSI(^^G0 QujD®)(TLb. ul-ia-12, UL-®iUf-Ga g,$<s$ 
OljS&u LffDuurrumu® mml.®^mjB^i; ^SSi^mm &w&.iurr& 
Q&fT®&>m fContour lines) s38sm u u nr jbpsSldsr &t& ^mr^mBsrr^ 

0.001 ^4 Gurr. &j, ^®ii. i33mruurrpjr)sb^^T sr^rf &f&r 
eurrm ^(^uu^fro), qpuufxuq <sps8iu &m$$fb<B& &$&& 

u6fren$j&rr&G8}£iu GurreoG®! s^&tm^; $jm&Giu ul §>ul/ 
cwodcbujo Uiumu®g5$& Q&m GiBjhffi<sS!Q$JE§i 6UL~QipaeBi& 
OtsrrAS eB(ipw umm$&?r&6to&uGurrGQ fValleyj ^.firrcrrjp 

g$go €$(j}3iisfr $l($uu$}Gurr£b §dsouq ^@/««@««sfr §^u 
u«?r«rj;^nr*@<ssr ^£$.t£ilL_^J£)si) ^6mD@tesr(nGsr. &Grr ereiar 
Gssfi&&&&@ §}&®r&<teft& GmrromL-. <gf 6S$i &m(ih&9>$fr eruQurr(Lp 
&#& to}L-.Gt£>jh@!G®($!5§I O&mBip&B®) 45° — gj« (ajao^a/fra 
SLcherr e$($ Garrmr&$dr G pita Gmrr($i&®flGwGuj &imu*tLjth. 

eB$&8str QturrLLuf. (Conservation lawsj t$<ss« &€*>£$# $&»u 

<gl§&&L&nresr $%souL\mu.uj ,$fgp/««<5a//rs wrr jfi\&Q&(T6ssiGL~ 
g)0i@tb. utitm£$tr&Si&r ^«aojr u>C m L-£$ti> g)L_UL/fl?i£)rr<« 
^aDLLJB^Gfrerr ^ gp ««</$* seti®) iHx ^jgl&Mrresr $gj > tl.crrr& 
&m SLeherrasr. ^«Gsi/, ^««©j prr «nr<stf<&LLsrrr&»r gQ®g8&$i& 
Q«/r«a&7(p mrrjbpui ^mi^tu Geumr®Lb. <$£<£?)<&» «JfiOUL/p 

qGrrn-LLu.rrm&i^r &_mmm. ^&G®j t ^«nsw 90 urr&LL(rfT$br 



188 ^|p/<&<9s<75 Gsu&rjSl&th 

jyfjjL^stg. N + ZQiDfr$$g ^®mrm<!kfr$ Q«/totl. j|)^«5ar® 

fNuckar isobarsj «rrssr^ euipm}&uQug^^l<sk jnm . umm£ 




jgemmfiuj eBenrrrsis^iJb mrremuQugy§lm$€sr; ^ojjbmjDSi 
Q serem® iSdsmuurr jbjjowmdm K &Gir&&&>n'&) &&) &&$u®)mSsffCi 

08souijL~$$jm€(r ^ggy<s«6?f?6sr GutuifaSstriLjUi Sn.0G3u.Gorri&+ 
14. g(3^fru/rff«€fr-Isobars, 



<gjm)]&a($&m6tffm ^ujeourrm $&oa;&r 139 

^j$0dstiu%m &rrL-@muj GoGuQ(fp(i$ GunraSlsb ul-.w~13, 

6rmrmfl&es)&&m u®wtl.L~rru.jg,$gMih (Abscissae,), N/Z 
eTGsrjD gjg;<sfT&&?lm eBB^mi&eiT @&@rraj<£8>le£jib (Ordinates) 

$rr&B&sr ^L$-LDLLL-j£$6$j6rr<str qm€®&dsn4i sml®Qmp€sr; 

6$6ifiGujrr&&&uQujb{r}jmetf66r €r&sruGm&iLjiJb jsrrib ujL-gfjgJ©) 

UL-tb-2 2, 12, 13-&6ffi®} 0%OL)qmi—iu ^3\^imm(§mmeit 
tLLLui-6$tb arrLLL^uGupgffefrerresr. sig>®n (tp(ig&&rrLL&'tLfLb 
@l!$ntfre8ekr $jn)}j£lu$6i) &rrmruQurri{w ^L.u.fiu&wr IV fa)» 
c9M~qj3sw..IV (b) asifi®) ®nrtl.L-uQu (hiry&tmes ; ^euibffilw. 

ercs5!6tfsB&m&ad6!rtiji2>, <9j&$rrujm&en N — Z erefcrjD $i£il-FnrcB 
«^5«@Lb LjGfTiTLLL^rr m &(£$&<§& «Lcrrfisr CSaijE> < pc»ii)CB>ttJU/Lb 

65«r/r^Lb, ej eo mil.tr rr m mdsrr Qcws3^6]Sf(pufi»ai (Electron emit- 
ters) <3Lod) Gtsrr&G&tu *-&&muj& G&rrsmu. opmG&rrcarnbmesm 
*$jp, uir&tl.[j'rr€&&&fT Gmj&fisBCfyui ^^mjmm^mmm (Positron 
cmitters; &e8y>rs& op&GmrTmFmi&mrr syih (Inverted trianglesj 
<§0iii3i~uQuib(r$GirGficsr* GrGO&LLp-rrasr&Bsft Geu&fisSOub 
^Ign)] &&($&& m sj$su>irssr 0gj > il[nTm&&inLiu} t urr^Cfjrn-m 
#2wr GojoifiG&OiU) ^f^jax(§msm (gesijDGurrm tSg^Llirrrm^Ssrr 
tqih GujbgnGT&resr. ^«ssCoar, (Lp&ab a/ «n s Gu^Lburr^nb 
N — Z ^/^«i/)n-«©/«yrcrr JDl-^^su, — ^foo^rrsu^] ^/^/««(^i; 
«ttfte&r 3h.Ll.L-&$esr GLDjb&jn^epjtb (Periphery) — urr&iLltrrresr 
m&rr 9a/6$s#©Lb ^6p/<£«0«g5«c$d> Gucnjtburrforrmmeu'N—Z 

Gu^Bmjossr* 08$QULi&&®srm>AUJjjbj!) j/@/««^r /#3a)UL/c 



1 40 ^m^mmgf) Qum$m\h 

^<B&> (B& 03sd<£@$uj mrr[rsmmss&ff i3mm& ^grrrujLi 

d3® sllLlj jDi&iT&<si}@Tm m&c^LLrrrrm 3h£.i$.€B(F$i§g} (K — Sn.®) 

Bmtom. ^10^ Sf^jss(§msm *K — upjBmsfc' fK-CapturersJ 
€rm/r$ Q^rr<so<svuQug^Simrpm. ^mm /gu> ^iilL^<sudsma€^sd 
MiLL~m<3>wrtTm£> smli^uGup^rnmesr* Qu(§wurre£iib 
^iLi^wSsmtiMG& Q#iTLf &S®), uw &$}rrtsi&<ktriLjth &rrmtQ6& 

c^sbunr* m$ftm%m Q®j<af)aS)(8& ^gg»*»©***' 

JN "y" Z/ 

jtfffa&jb&ib §t(BUU$<sB(§(&§!, Z -f N ■ ■== 40 ersSrp ®@« 
^liw^fT^^' ■^@tf«*C5 c ®*™ r 0$wtii-I&&® srmij:> 0&ve&i£>!T& 
^§>i&it}&($lo <sTmg#w t &&g® &Bt§ ®0& &0.$tr*& <$mjB 
ajal 6r&srg#&, Ol0j!>(3& mrrtrsmih iBm&rrir $&®>&(9) e&m&(*uj 

jB*&»r ^i&fbgiw&jb® *s8Sssr> (Work) ^g)jDuQugi&& 
^(5 ®£€&tu ^^&&(§®J(Tm& Q^ffuu^n-mA ^0^Qeun-m 



£tmtfa>&(§&&®8m $iuJ€burrm 0&o&m 241 

30 Mev, i$$®B&&uQug$&sGrj&gi» M&& ^00^> &e$t& 

x%{bfD$so$BL~ K 2}$&LDrr& ^o^'Ta), ^jD^sto *Q&mum 

^pjDG8tiJG$m fEnergetlcs.) G(5rT&&$m<gu Gurr^^^uali^ 

(<g}#Q#ujfis?/r&) j®imu&&(§®B®) e$(r ^murrg §}&$$m (a&rrpp 
1!£&> &i&& i2p® <^;58ssr &imgi&&($ Q®tt®8$B®&gMib &rr^$} 

SL.gH§$iurT&*iotir pgy* &nrrr€mm tt j$m®?m®$m sr6W<Kss$*<53}« 
<&l$&ffl&&ji)Q&jDjDtoirrg}} Gp&Geiirr® ^mm^^m iSBsmuurrp 
pm (§®6>p$mp§i. cf£«$®j, ^g^uai^m^GiumZb^^ ^&) 

j5LLi-, 6 6$($j5^ 7 Mev oimjr* @«»2}j5J$ Q&rrsm® Q&& 
iBdsmuurr ppoSleo jBrrmSi&o $$(§ um(§ ssL.mmr^, 

GsrrmrL- p/r ^|p/«#(2j* Q/j/t06OT®s)u> cr*&r 100-s.iJb 
Qunr(§G$srmiL~GTmr 130 ®~&Q anemia gjfrosr® ^|gp/««(7£# 



i 4 2 «fytfp<s«(7£ Qu<sir0&ib 

€rsm 230-%a> GarrsmL^ $(75 ^^^^j^^^^Bm iSSsmuurrjb 
psSim &i<sfr<StotoJGBi^ ji$&usrrG gL.m&r§t. ®d/a//rfly «gysgn/ds 
&($6>s>Bmu L9^@zJb $&£&&&&— i5)cit€l| n^i^d) fFissionj 
— 19S8-@j<sc ojDireor, 15 <sfoLLfrn-<sfouD€»r 16 <ormjQ ^/totst® ^0(^if 

&.<SWre®LnU$&) 6^6i/Qsi//T(^ U(§tf)<ol}tTm j£GsflLD(LpLb <sjm ^<§o 

utrii &$fr&dsn Qsus^sB(giQj0}€cdso «nw^tb, <gnGO<so&y &i§gju 
eu0(Ss>^GujrrLli^ {§0uiSL^£$a& ^«yr«y j$€sstl„ arreoLb wzvrr 

«®r fLifetimes; u5)«fs &jgi&uHr&Qeu &.errmm. {£j!5& eB^<ssxsu 



15, agjnrssr-Hahn. 

16. «rotl^/rew^^-Strassmann. 



5. c^fg3l<95«© GaSksM^assrr 



<^gp&<3&(2) aSIs^^aKjrflOT jjgujsbLj&sif: 

^ggp/#a(7gs&fiy»gnr q(&£7/rCi_rTtffr<9&(ffif$ii> /^^tl^r/rsir^^tb 
^rrib @a5jljiSl1(-. *<£jfp««(!5 oa^D^assrr* fNuclear forces) 
eresrm eBm&aGfrrr®) Qj3(j^m^u t38smr^jb f$(§&$&®ff pesr * 
«&<®9«tf» ^si/<$«»<sp«Gto ®}tuGO<ss)UUUjr)$ ^j&sr^SLb perih 

Sl&rpesr. g)/5^5 jsi m}i &&(§ 6&<ss>&a<sfiGsr $jajQ)€Siuuup$ 
Qu>/bQarnsfr6fTuQug)iw G&rr &&&aafl6Sl($j$$l ®j<ssrtpi jsmh 

Geufrth. lB&st e&6&&aarr GTGsruesisu turrm®j €jmu6®$C'uih$ 
j§)«frfpu> $rr ih &{$$& Q&rr&rmrriJQ<sB($!5&rr®) t &t<M&rB®sr 

LBofFGiprTLLL-rm&Gfr spGsrssypGiunrmfgi e36Q&@@imp«sr ermg)t 
&i$ pih ^ y rrirtu&9t<s®uj& G&rTL-iw&eorrLb. gjdjeufTgn eBeo& 

LDL.«Q«95srorfi33f?65r <$8so@i£ «B§l&&j$jbG&}hjDGHrr(f)i (g>mjB 
&&trjDg}> u&G&rrmu&rnh ^p&emt^m Q^/tl-.««^^©> 
Qujt}/d Tgij$eQ&ruui-, LB6WG&€®&&@>ih &rr!5& eBm&a&th 



144 jaj6N$t&&(§ Qum0^w 

.g}<»ju0iu p/r' sm~ uumt~ £~p®] fg!<so®j£lmjD$i «mssrp 3hjn 

IForces) &&* &n$& d$m&&8str &.jnu&0 Q^iu®^rpm; 

m&eh&eft(r&, ^/oo^/ra/jj!/ oo($urrLLL-rrm&Gfrrr65& &ftmru 

<?oGurr LiL-rresr as^a @th g£/f £ljd«»/ (^ss^ewaji; «ssar® *%.<£# 

Gma-mr® .tBasr™*n. pp ^msF^dmuu00uj sB^l^Frm sSwpm 
&8sn& &®&& &*(&&'> *m$&& &u>6srurr(i}®<srr ®rr$& e8&>&&6fr 
€Tmmrr0 wer 0&i<fc pe& > ■ ^rdimn-gn urrty&Gfopm ermurng 

<^g)®>, <M&v#&®(B &&e&forfiQutrip£&fU€npru3jBiib 
^&#w<kua($&83fr : g)«Srjp/ii> 0<ni 9u]D&B<sb8so. <sr®sfl&tfw $ 

<s@#^ usteujS (g^mpuSm(Qu^\imircly)^irm^ ■ffiujr&dtH 
g)(j5<95@u>. jD«*($£JH» tBm&(T0$ ^dsv&m&rp&Bm G®<su$mt 



I. iB/T«€«)Qffliffb-.MaxweIi 



^gp<2>#0 



6Bem&8im 14$ 



&_$n<S!T SL-f)Da|: 

g)©@ cr(£fni (tpgdo ®9^8> ^)^/- jw®/3i«3«9^ J)0"€in£r® 
^«^«^«©«mL-G^Li GiFtujbuS'ib sBm>& Gi&smirr gn^ai jjbj$ 
®sflmi-..GiDiLimGfT £ii!7g€S>g,u Qurr!p!g§?8frengi? $$(3 (8«a/8ar 

90 • LL |L£-9 /—ijrrs^si? g>^ q 3 j t l! <_ 'r Bssr nf u* ^3 j^I^lI jrr &ar 

Gsi/rrtb. jg}/5^ s^swi 1 9<s., ; $ i0rso l G?a/p ^ssjpm &r§ 4> m&iB&r 
tgfsmsmLmJ i33smmt2uu (CohesionJ 4$>5J/ Q«:7«ra/^j6^ 



^ 



P**Pfm&to 



C^ > QL-.!jrrrm ^ds7L_fr<g§/E/£/r&>, iSZssBruurrjbpio 2.2 Mev 
&—10 



t4$ *m$spi**® &umj&mii> 

GmmGwf&nib €T®^^mrrLLi^qsrrG€frnrth . ^j^eS!(3^ J/«£® ™uh 
«B^mm ^0pe6 t$$Q&nr($ euuj. w$t£ljb(§ LnrrjbjnaJGOeo— 
^Qo$TQjg!, j^m^tm^jhLi LjQ)&§S}§2jGfTGrr i£\m-&rrf5$iL$oeoiT& 

wrrB&tjD§l,«&<9,Geu, Qu t T§!<surr& gtsvgoit €kimm^n)jQtsomdsrrLi 

suu^suKj&mrra wnr/bfl)UuQLb $jD<3mu Gujbgy&r&rgl <5rmu§t 
Qufluu®Q&rjD3l* 

ngujjilgrnrOTaFi&Ti; 

ujb0 f$T*tf®/ j$fLLuw(T& &j$iu€Orrui (uL~ib — 14. ). jBGffatr 
g?0 Gun^tfftefa^suus — f«T-SU urrtriSatr Ql&(1£(§ Gurr&rn) 

urr& LjGfjfril.L-rrttBL-L£f((f)0g}i ^$1 Q&<sog>jui urres>^u3ssr 
&fnjj&*®&& Qunrfr$g,$$. Qu($iburr sg/ih $$&& ^/T/Tii) 
gq$&Mrr&G®i g)(75«@ii). ^g^tlp-fTm^efr 90 LjGprnrtlt—nr 
4R$«sr ,&($G& G&eoguLb &f5&rTUui5i&m tBasifw ^(gSUGtu 
fRarej &rrmtuu®&. §ftrrih ^mgimmrrm g)®^ Gurr^gjih 

^sn*©) — €T®^j#<s«nrilL_jr«, iBm^sfil.L^mia>€^l^]etrm§iGun'eo 
—^Utlymmsm $<$ ®jj5}&rr&£2fLb fpgj&auGiLjrgi&Gb eh.®tb. 

tL.siip muoiiBeo srressrsorrw; ^(«g)€b, $J»/#<«/E/<g&6yflffsr ^«fr«i/ itu 



«$y|p/<s#(/5 GB®D&&m 147 

&tTGQ, Qu(n)thurr6Q t T€8i ^mljrfrmssn fp&H&^Lh ^&s)l~®jQ& 

iBm-senn &§\ , l$*»w-s$ «)«(#» 6&(pn& : ®£ifl<sB(§uuiS6»&G8L-, 

gfifT&jSjbG&jbjDMiT gi eBmtTGUfTasii (^mp^imiB^ ermum^ 

««tfefr $($&&& $fju> CDegree of accuracyj ggjesrgsyu» .g/rcr 
efl$®s)uj# ffflujrrm (ipGfijDtde) (y>mpuu§J&j3fafr)tai$]bG&jb]D 
eurrrpi ^ 6» ld «j siS«i)S»y* cr«3f?@/£jb» 5 X 10— n 0<f. i/?, gUTrrjS 

rSu^LLprrrasyaigjih |§)€8>L-.tt9 seotot e8Gn& iiJ« fi)<35« @osijbjbfi 
o?#®&3ru (RangeJ Qujbg)ldfGir& ^m^mjD^i; ®j5<®* 

nfiojjilorrrsrflOT jB&Diu;f j>i>**3s5r ^ii^uuiDLLiSsfa 

oSto^swttJ < Qfrmu<su$jb(§u u$GQrrm, 9(75 jSjULLprrreBr 
^(/$ LjQcrrTLLL-.rTGsf}G$r LjGOg^p&GrT Qujbjj$($8($u> ig&otuirjb 
j&8soQiurrLLu}~ (jH<soevgi &(§ LfiiriTL-L-rrm 9:$ jS^CpTresftssr 
H<sd £>$$<§& Qujbj8(!!)*<@u> jSSsoiL'rrjojDdso Giuniluj.) jslq 

&{oo§i &f&JT ^effotf&wufNegative magnitudej Qupt^&rm§i m 



14$ #&I**<B 



OutirSlsus 



(ipenfpuS®) 0-u)fT& £L6ff«rrjy. ut_ib-2 5, js/nrti» r-g)^r &mf 
ueo^&ii Q&nmtL~ iSSsoujnjDp^}<sisr ®lLl~&&lLu. &ifliurrGsr 

erglri- ^Gfrsii&etfl^oziBg} 0~tu$$m u&<9>&(sm& ^<s»£_tt/tb 

sio%§i ^s«^ibGL.n"ilL.rr«u 2 Qun-Bm(Q§i* <§&»{&$& gnptm 

($$§1 rfjlBsvturribjDGo wSstTGuss)? (Totential energy curve; 
Gj5CT<so {Lpmpu$$o flndirectly; 3><sm&Bi-u Gu/DsurrLb. ^}&m 

Qup^&r&j^ t mnumnib, ljQ[tst lLl-.it gp uh [glg^LLprrr^jLb 
Q<$(TL-ifj5&nrpQun®) ^ujas ^jDjDGO 0dsoiurr jfr nysorr&eijLh, 
$ek)iurr(bpa> £§]aJ** ^^jDsonr^^fLb mrrppib S}<stoi~J5& 
G&ntm® fpmG([gGi~rrm tgi uiflLDrrjbjB (Lpss>puSffO &i$it(5gl 
®arrmr(BL- sL-<m<sfTm+ @/5^ '^/bjD&m&fi&r <3h.LL(Bi£Q<£tTma 
eruQurr(Lp§}Lh st&®$ L5lZfcsvruurrji)rQ$Q 2.2 Mev <£(»># «yia 

i_rr*£ (Horizontal linej mrTLLL-.uQujbg»GfTm§}. «r®^ 
&s>&rrLl.L-.rTX t Cgj,Qi~!TrrQsPm i§$i&aene£lG6l(n > jbgf &-®)$u 
un t^rnmiL sB0s^ivQujnr lL iq.(Uncert2iimty principlej, ®uj««» 

eBdsstm Q«h'otl- &tf\iurrm ^gjL^JJjjj/sfrsrr ®iuQurr(nj8sfrili 

garetr®] gB&&&ld usus®] aren fBwqpGS>L„uJ jil($&&ui.jbjD <$l$$q 
L_sar ana<$&tTj&gjf Q&Gbgy&5dsrfDgi; *3>i&<sw uu^iu Qurr($mt 



2. Asymtotically-^^ii>^i-^tlu.n-«. *^($^&y7-&/<stt>0-<s*)«u 
<^®8ibGL-fTLLL„rT&u Gurr&ljDgi' ermny Q#rrweouu$Lb. 



&(§ G$mff&m 149 

(gas) {seair m <8tf&§!8s$rtLj<smL„uj 6Bm&&di @ujrf)m&u$GO 
Qwgn $i—iiia€fl-gxLb$i($uu$(Ta ^f$tuuQujbg}i®imm; uSla 
i£i&(ip£ ) &ujwnm ei®&§}&€>riLL($ 'su^iGey^k^sirYValericies) 
6T«wuu©d) G€ij£$u3uj<50 6$ m && m (T (g; ld (§m$®j $jBmruLj enssr 
MlfltEi&uGuipteiigjLijhjSI'/srrib &>.(($&& s® p); ^o°o0n€u§} i ep® 

&&$<*& cffigflp/fl/t-gftr iSetarir^ti: 6B6®&a<sfrfT<gjw t ®j!3<& $$€&& 
«(©ffjjJb @^/©(a e8&&8ssnLimL-.itj®$)Gii(4tij; \^J5$ <sB68>&&&t 
&Kjjss)1<9i&€ft Gj5/j^.tL/nr«LJ Quff(ij)&&(y)jbj3(§fB&rrwgrr6st £.em 
miLuSeb Q&iujf)u(B)Lb; ^t&s}®), ^®^&&G$mL-Qujuj&TGrr 



l£l<SOT-6lS!613)aF<»5n ; 

oy/T«w Guifivb ^«wloul/ <£#$$&> (Macroscopic structuresj 

{g)/?"**» 1 © «T/sa?^ ^(§GUMJ&t^&$66>L-GtuiLi&irm gBgg>& &rr0 
0Lb(Lpes}L-Uj &.Grrnw(m&m Q&rih(g$$rr&& &<sSit<g$! $jbu 
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&®ft)f&&<3 Qu<srr$ath 



qp&}ask.n)i ■gtipfEi&e&io fMolecular distanccsj ldlLuj. jjj/Colo 



*>i/W 



-W 














(Nuclear cohesion^ eBefr&(§Gij&jb(&)ib t ^Gv&ujrrffidso 
uSeo ^\^jAaqf)U Qurr($&r ^lIl-^^lIl-^ &u> ereisr 

&uQui$Ui. ^{g)sb, L/(5cr/TLlL-.fT«sr«(syr L/(ScrrrLlL_rr€»r<*«rrfT«J 

QLDtuuL$&&}m jd&; JVoo^rrsi/^/, @/5^ <s$€to#&<s(r ljGpttlL 
L-rTGtr&&f}GB>L-CoUJ LLiL(])iW<5sr(fil $^LLprrreiff&6ifi<ss>L-.(iuj{Li& 
Q&tujbu®§ft®srp68r; $)&&& &®Jif&&\ 6®<5B)<3 : &<sfT L]G[rrrLLL-.rrm 

LjQ(T(Til.L-iTttrai®7 2-GnmQurr'i£&$ rfj)Bstiasnjo iBa&jih ffta&eorra 

&<&&&& ^m#u3esrd$gi Qunr($j&&uQugu®<smp£i : *%>&&* 
dSl*m <§mpj5g> gircrw&%snu Qurrn)i&&eiimpuSi<so t ^^/««0 

j£«(!a/, ^)@isi) /s^L-^tpsw^uisb &.tl<35(75 GBmP&rr&r Glffiiujjb 

ctf<£&6BT fLong range,) &rrfxemmnm «£/|p/#S(7$ Gft&s>&u9m 

siremuGu g)iQssi pgj . 90 L\QgrrriLL~.rrm iLjf)Q(^(§LfQpTrLL 
L-./rrft-Lfl0/5jf u«ft)CS<w/p/ < §Mriii&eif}& ®C5«@^^^^®^ 
&&m 08iXuj<Tjbpi$<svr eB&ramu ui^Lb (Diagram; gefrp 
wmpjb&rrio, ^^/ ^lLl^j&lLl-, uu.ib-16 ggu Gurrmgji 
mirsmuGug^tb. &.<smstou)u5l®) t 5X 10 ~" 13 6>av *£• JW£T"> 
•ucwfruS©), Sifc&u UL-th (Lpjb$gU& ui—Ch 15.giu.SBt Qurr(QjB 
jy«j^rr« £-«rr€nr^. ffr©rf?@/ti)» ^/S jgl8sou$eSl(fr)j5§i> /#&> 



152 ^ggy««© Qu'&r$&& 

^$&i&rr® s}&$& &&<& •#|«i6luiSi-TLlL.»r* Ocl/<£®><£ 
®«t-OHJ, ffnrii) J Lfi«5r ^1^9 «w**»' (Potential barrier^ 

®j$fmrrn)!Lb &kj$uj&$s$r&Q&nrem®, $€$&&&$ w fragmen 

08wQajrrmn)i s~6fr<srrsj/ «reSrusB)^ a§a&t&&ti>iftb; 3j&$rr®jgii f 
jimj/bifildRetoL-GiLJUj&Terr gfjgrm&eh iB&& @lj$0J4psr®jrrm g)(5« 

€8®>&(& eBm&muj Qmmg>ie$($&lmfD&}> *%><&)&> j|)/5/#8a> «tlj 
Qu(T(Lpg]GtD G$ifl®siJ$®)8sQ> (LpmmGp ^(SludCt^^rr^, 
$&G(t$Q L~.tr m^ dSsmnjgjmm ggcrsw© ^mmam epmG(t$ 

fitouSffl'ib) §jG& 08s\)®rr<w $&qi&&jd$1< ®J5jBri 'U,&®m- 
jgSeo^i^^aifZaro point vibrationju^a «%jbjd®) njrn£jj5&&nrx 
§£l(!t>uu&rT®) &®$uulLl- q(pcrrTL^u.rrms^SiBmL^Guj 0tr$ 
jSpwrrssr iSSmruL} ®($uu@ &rr&$luJi&arSto. <$!,<&&> 

8mu Qujbjt)i €BLLGL-.rrLb, 0^LL[rrr§s)i&(§Lb LjGprrLL 
L-ir€gy&@Lb ^jmL^GiuvLjdrm &eut?&ift sBssi^^ir$hr ^jsujb 
tryen iBm opa^iuturresr^. Gi&GgjLh, £§)(r®fe® l/CS^iI^/tw 

®G& ^motfmw <sBm&Qujn-mtr$ Q&!ut$uiL(j}mQ®rrGm®m 
W&* $&& . *fflgg>/<g<9g(7g s$!m&&9$dr Q&ujfi)u($Lb $B&m 9 
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$m6Siub\i34o ^m<sii Gm$u$tum ojgpiQeumr €Bss>ffs8Bir <$Jb 



(TL) ^fp«05© e&66)&&&(r uiflLmrjEpjD *Bm&®&m 

J^ GSfyl S&SVf g$®>&¥&i^W ifiii'ilLJSD^Si}.' 

t£<shr G$mffi<&>8sfruujnj$u Gu&iii&rrw GubpG&rrossiL-g! 
GurreoQ<sur5ijh(Lp€®i~uj ®Sl<$5)&8;$srt (^mjnuuQ&£gi&ekrplG<si]rrib* 
6T«arGfiy f /5Lb(ip0a)L..ttJ (Lp&€c$£ltsG) j§)^/.'t$OT 6&m&m3m ooGumL 
L-rrmm$$L~m Q&rru.itqu(gi/bgitoi$l<iutreoQai t SfGWtf&®($ 

&CjL]mL-.mw (Analogy) &.wm&rr? g)®>^ 0(i> G&rrm®Lnrr&& 
Gmrrem® t8mr(§iLb 90 (Lpmjn ^tdjgir®®^ 9B-W&! um 
m^^^jm&r sitl.L^€u8smmiu ^rjrrvuG^rru). ^GgyeBek qjo& 
$mwui3m ^i^uumiS ahg^sm ffrsomilirrTesrmsff; 

SlJ5&u Lj(D&&mL£)Ui3<sti 90 ^sd wrrjbpm&m Gj3QZ>& 

olGurrLLi^rrmsi^i^m Q^.nrL_/tL/u®i^uQupS)<ssrpj/. 
0^LLixrr<ik&^ih qGjXfril.L^rrms^Lb ^ggyi^aMrr ^t^tf 

t$!km&&uQu/D£)l<MefTasr; (!!§?«& iS&srqeoth £-<?&> l_ u l9&st G$%n 
«fl*@u> CDisruptive; m*.G®ujm$ iSa^a/iJ®<*#&rBinding) 

*($*8(&<£o Q®JSffls&L-.u9ug)iiD gimwr&grr slgytwsbt; §jgt& 
uioGen^ <s8$ @mm&$sfr Ga/pujig) ^0&$oGwmr(B&. 
(Lp&rtrrojgrr®, mrrn>rrs s^lirmaT ^sbsDJJ JoGumlL^rrmsm 
tL9hwm. jyemts$<s5}' qjB$^mwuL9Q> iLsmi^rr^ih ooGurnL 



1 54 «gy|p/<£#0 Qusfr§>!&Ln 

«ssfr ifil&r L/^^jg/i—fiSr Q&iTL^rfqu($g&uQugy§l<mpcisr. 
QskSjihn)lL~m '^emiji&m ^(TfjiAnrjbrDtm&mn-®) Q®j6iflefilL„u 
GufrpLb &r<5uiil/r,TS3r«(s^ib urr§\LLijrrm8it§t$\i} , si^Jjbw^ 1 —^ 

j§milrflGf@s)<%&m oaGunrLLi^rrsisr&Ssrru Gurrmjn<s®®j. ^uSm , 
pG^r 9(75 Gsu tpiurr® «los?®; /^)^il/f?(S(S5)«*cfr h/2 ^/«rr«/ 
Casirsesr^ ^©l>l/ ^noBsmu (Angular momentum,) Ou^ 
gUwrmm; ^(S^sb, 9(9 ooGurr lLl-.it &fil m GJ« /r $$&$$ (75 l/l/ 
J^sw O *mm<50§) la «=££* @0a:<a5Lb. 

g§L-.£j9u/p/ii) ooGufTLLL^rrmat^L^eh Q^rrL-fTL/Q<a;rr€OTr(5«fr«nr 
90 (y>mjn®s>iLJu(]>urT®)G>6i) , Qldjd<^./Suj gj&efr&m Qa/«fl 

urr&Llgrrrm&m, 0mlg:rrms&r ^^luJsujhjSlesr &rr£ramiLnr<9i<& 
$xm rSu^tlg-rr G$y&@th yGFrrLLi—rrasyagjLb ®iemu.QtutLj&rm 
®Bm& &L-$&uQujr)}$i5® /&£} Grmu&nra \&igj&&s>muj spuq 
mi^mw Qurr(i$mu(l)Lb. 90 $«o gj&m&m 9(5 l/so^jj/l-ott 
g) ifl ld /rjp /f? Q&rrurfqL-<^u(r$umg&Qaire5isr(§i ^uqeo(Sua 
*®}<gi$m®uj ^&£ff&mrr60!r&<9iuQuj!)jD3j) <srmn$ # «1/(75» «u 

(''Composed of J GrmjD Q&itl-(t 'erLiQurr(Lp$iib Gldjdzjul. 
LjWLb si&&®n®uJ ^i^drseirrrdo /f® Q&ujiuuQutn<sorrui srmipj 
«®0# gjL-.^sTjSIsBrjD^. CT^@/ti>, 8L.€ssrffmou3<sb, L/svipib 
^msrr «{s^lo 9(00* Qurr$/«3>£D<& «(75^ ©sar Ofiwa/CIsw/j)/ 8h.(r$9iGm 
«rssnpj gh.fD'soirib; GrjbGi&mGsu, ^tmimmc§<s&m lhd&&<s*>lou 

mUUUjbjffl <4l f tTnrUJJ5&(o)LJIT(lggl £§)«»£« (B^LJlSlLSIOT 

Ocinnb. 

«0ij qsu£iD «stwa) 90 l/(SUld &-m&r§i . ^®s)LD$ujrr<M fglfoo 
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Q & rrL-.it js grr ir)Gurr<so SLmjEULf (jBjGSijDJBglGlsrromfi) Q&€Q6$iLb 
€p([i)(9jjr)}&l(ju<s&&mu Lj®}&<9h.rr5l8s$r($Lbjf)Q&(T M(snjB<svrjn&>i;<2i8iiGtoi 
^imui§>lttJjbjD Q&uj®)&€ffl<so <spff <3}Sso<3i&i$rT eff&&G0&h.tj!!}8stsrLj 
Gugy&Impg). &./brpi Gi5rr&($)6y&jb(9f Gm0QmrrmrmuQuf^ib 
(Lpsis>p& G&jhjDSurrjr)} i3mm&$ ^8sv£> &j$rf @ff&<si)nr&iG®jtT> 
<$j®frj$ gjKerr&GncraGojrr &€mi~-{$liDuQujr)<sdn'ih. fprr €tso^lL 
prrm isjtG(^if 6T60&iLgrrTmiB^ Q&®$lg>$Lh eBm&mtu 
£§)fr0wr® ®jl£I&g9I60 — (Lp&<s6l<s&, <$j8aomeiflm ^psyo)/r«s5Si/ii), 

fBrn%i5m9ifiJ5$ LSlmq&)^§}L^€sr fp-ti d) lL® <sBm&& (Lpujgpi 

(Lp&eorreij$rr&, fj&/f <sre$&il.rrrrm @mSssr& SrjbfSg&ih ep($ 
L8mLi®)i&G5)45 $L.€mu.rT8i@i& Q&rr&r(§fijBmj7)§g €rmj^ib, ®j$&> 
iBmLieoLh Lorr&<sft)Q<5ij<se<sSlm ^iMmurr^a^s^smiEisu u/r«y 
SlmjDg} €Tesrg)iLb jsrrLh &h.g)iGsurrfb, $)$<$£ l/culd G eu Q(fr?($ 
STso&LLprrnmdSg) utL® *$t&®$L-&j§i®) <sp(§ eSm&miu sLsm 
L-nr&meorTLb; u>jbQ([$(ff) 0h.j3<ssr si t$- u u «m 1^11$®) @ i <oS><$Guj g)a/ 
«y/7wp/ 8h.jD60rrLh: <$rf <n€oiitl.rrrrm sp^ $]®®fl8ssr — ooGumL 
L~rrBssr — il-gsisji— rr sefilm jd§}; @/M ooGumLL^rrm &ig>m 
i3tp(&> LajhG(n?rt sr eo&LLpnrtGS)®) &-LLm®jrruQutrj)®l€5r jngl. j§)«J 
«l/rrgj/, (y>jg6orr<5Vj5rr&<9i <&0ui$($LbQari(ig§} '&$(§ l/sdld n-em 
L^rr^Bsi)qLt i ^j rj €sm l^, rr &j g rr& s @jfilui3(i)LbQuir(Lp§i '90 
£/«srr SL<smL^nr^8si)iLjiii 9 jan-ih G u &®\m G(ftfib; (Lfi&jb &>.f$4o 
•|^<25 qso^@<wr Qffiiu<so' GrefabJm&tLjLb, ^rrevsiL^rroj^j 
^jL^csb 'p(75 §i&<sfft(§6)<so <spif o o(auiTLLL^rnssr' sBL.Ll&<SijrruQurp} 
^«b* ct m u e® gajih &rLL®@imG(n?Lb. ®l!5@ r£lsipffffiai&fl&r 

fSchematicallyJ susmmuu®^^ §L.mnr&$GorrLh; 



2$$ m $$m}i&&>QK Oumrigl&u) 

Glujpi&mjDgt* 

Q$&fD®®« LBmq$owm<kruujbn§}Lj utq.<&& fpdjQsiJiT(i^€ij(§^ 
@Lb Qp$jh &*.jbjpi iBmo^ih uLfi&®uuLi.L-.@ir<s> ^ (3 & <&)&*{§! F ®fa 
i~rr®i§$ 3h-jbg)t Qu(n)ibu(TGeoiT(nj&@Lj ut£m&uuL~rr&&nr<3i(o6u 

«jllih Gurr®mL~$m&&i «K».flj/LO Qu®r$m ^juj^B^jih (Macros- 
COpiC physicsj o%($arrtl.L-rrtsfr8;t§f$L„m Q$rrL~.frq Q&itTGQ&u. 

q(SorTilun<s9r«i(sn^&(SiJD -$u£iLv\fm9>^&&(b j$fl5)L(Btij 

g)fiaB, LyC5£r/rLlL-/Tfi5r«^<a!@ti) 0mLrjtnr^rm^^m 
^mu.ii3Q} Q^hj0u®im G$Gm&<9>8sfru GuirfOjggsumpruSleb &ifl 
iurr& ^G& @Lim&& Q&rr<so (ipmnymuj Qu)/&Q«nrOT^(3a/fru> , 
OP&Sio, |f)ai£u/r/p ' &h./Dnorrih: 0^11 p veto 9/t ^^/«ds^u 

$rr&&Bmp&%. ^i8so®&n.f$S$mu QurrgyjBj®<sumpru3a) '£§)#■ 
^rrOT o9 «si j ih. jg/« 'srr &hL^up)0tu §$ titip? Q&rrsb&)rnfo&.avifjk 
Jgligp^b /5 t ih ^5(gjtb iBGuznh J§) §}®m& (^(§&<<§&: $^tLrrtrm 
§l®mm$ffi .&:.emru.rT&fj§§>lGBrpgi; ^jjb&jJb ^mm&sh L\QpnrLL 
.L-JT(6ipa> SLilmsuijruOug^Simpmr. iSsisr^w ■§)&&& ^is^uSp 



5 ® 
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u($>ib 6$63>«sF<$l<gj ^jojsurr^} GBma&Lb sh.0 eBm&uStm Q&ujg$ 

L_6W jjflgfr6g)/7LLl_<55fflgg UI^LDITJDpll) G^rfL-lfLj Q«/TOTZf ©Lf 

LDirjf)puQug^Qmrp^; «jyj/ qQrrrrLLL^rr(^m tBn^\Qmjr)^, 
g)<£ssr LDtr)i<&850iDrr&, l/ G/j /t d jl_ frssr prf- (STeosLLfyrrSssrttfth 

(63)<g5 L&nrn)i@lssrjB£}i* §&(/$ LjGprrLLL-iTGsr 6$(§ unr&lLLprrT&sriijih 
fp($ $u£LLiflG{@s)6S)<5U(ijih Q&ieifi68(Siu>Qun , (Lp& ^m&ih 
Gurrmn) u9«# &ifiajnrm i&rrproGiD f§&ipGonrib; £§)^ @/T<OT7® 

uffl.tfiirn&jp $ffitfi)<ya&(5fr: 

gl&wsiGfi\®5r uifiLDrTjbjD&gii—m sl/d©/ Q&arni(£immm; g) «s; 
&rr[T€mJ&§>i<$5)GQ j§)i5<25 0t/«a>« g$s®&&®t 'urfliDirdjjD ti3tis)&a>ar' 
(Exchange forces) «twajj wyziBi&uUutrpSi&rjDasr, «gyti&a/ 

&>.pfilm &rrrr6S5iu>rr&GGu i <g]®jfbj$6®' Q&iuw £§)£/*»© urm&rrmfl 
fPartners,) af§$&$<s®L~.QuJtLi$h<s(r Q&iu®)®€$m u$wnribin&§l 
i_€Br Q&n-i—*Liu($$$uQunji&GtojD65r. ^^<sSlm, g)/M? 

u®@l®sr jogst . ^(^)<so» G®J$Slu$ujeQ €^msFmi^i^m Q&rr<sm®<sh€ir 
&-t&6q (ip'GDjD tl}6m($UA Qsu<sifiuu€mL-.iu(T 'm &^mm^> Qurr£i 
surra Gm$u$iij®) <a8G3>#e35<«n>d) Qunr&i®JiT®u uifltDTjbjD €$£®* 
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^igM)j&3»(§ Qu6tT0mib 




«^jy/ii^Ki-L- $I&@<s8>&uj u$?ggr 6g)/ 7LLL~/5/&gyf?ggr usflLbnrpjDtb 






jlteuLfipniLi-tr&B&n ®* crv&iLtrntit * p $*&**<** (B™ 

p/rri L6)ar^yrLLL.u uifluirrfijD &&*-&— ***&C-\jrT®ii fp® 

uiftioirpp affl^tfsrauui '.flfilOTA®* .8ot£$sot; 

arr^jw G?rr&dssru3m ^^uu^i^uBso g)6»rgu<i>ii)s er&fi&cr* 

ujirrfib 8 O.Lirf}io ■■«D , /rQrr*«n) «»^<«5^/rLl^T.^fCyclotroi]J^T«Sr^i : 
*fQ&Quirfi- «fl aj/r-Colif ornia . 
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&($^u5lfcsr&Q&rTmr($i Q&tu(uuQujb(B&(uL-il-87 ).<3uiTfTjbjD 
<5&rr# er$tf&$i e8& crrfilujuGufry&lesijDffl» QiLiT$$$im(§u 

9^/<s«95U) Qu^e)i^ er$iturrtfsi&eomb. <^(£J)«>, LjGfrrnL 

L-^«BTc35ffr (LpmLJ §)(§ $ &6S) <£<$!— @€DJ0JB$ ($6U&$glL~.&r 

jSgLLLtrrresflwr urres>&&® S0°-g)<si) «#& <st$ojuQu0W. 
GJu^uiL/rrcu/TfiBr (3tf>rr<s56b«0rfl<si), ffi^iLprrew ®lLl~&&lLl-. 
9 °~g)fiu 9<t$ umawrrm stiker $uJuQug)}ibQaiT(Lp§i t erjgrf' 

Gki$iurr&u yGp*n-LlL-.iT<SGraim ($u-i t LL[rnrmam ^.smmwuSib 

Q&G060 (3su«wr®ii). ^«m^^^/rssr /gnrLh ^.cw^iDuSeb (y>$si) 
^IssijOuSeo &[flujir&& mrr€BM§lm($((r?iA. ui—ih-17 (A) LjGpnril. 

urrGorrmwaj £IlLi~&&lLi- $© Gf5rruurT<s®&u3®) erjglif 
Grsrrsi^i (sa^^Gmirmn^^a^ih $i^tifjrrm3i<sn G&eoeyth 

G&jbjDaitrgi <3i®jjb(£itir ^-su(5«&nr 9(75 arr^^uq<soih oprjDm 
(gmjDUJ ueoLnrresr <ai&irr<aj65>fr#OTa-<K fStrcmgly curvecU *|£«@ 
^«w^^/ (45°&(&3i <&svir)p& «^«rr^sb & mu 15 ]&(§&<§& Gjsrfm 
(3«rf®«ss6?r (ipSIfib &j<>s>n)u$GQ ®($ GunsoeSloj a>ihi$iufTsonrm 

&($<&& Ljfflfi&fS>u>uiSeb 9® o°oGurrLLL-rrm Q<nieifiujrT<&U) 
igi*£*&lu5)8str 4np$ua®9u$jb<& CSuD^Oan-wr®^ (ipes>pu33ssru 
GurrmjD @(3 (y>ss>pu$ti jsmJb iSl1l^itJ= Sesila/ $sp2GuS&r 
luwssrramrvorrijb. ®ri si^jsia^^r ljp&$®s>li)Ulj Garit fa 



2^0 <3i®®U& 3 >(§ Quffl$$&w 

0wai&drjD&.:: 'f><5 .■ @j8l»SIi1l.- srjt)u©as)®* f Certaiu pro- 
babilityj ctottjd G&iT&OKyu-snreo, fBnrth <&0uu§i §)<$; 

u2*v, @($ @$luiSlLL.i- «w^^ ^® &Qurrii.L-rrox Osuerfl 
sB®tb tFfs&fiuuLb qrpu®^mp^. g)0/#&uflMr g}0r«wffl 

Q&jbpwtT0 (Intensityj ®$rt$$cF€0 ^®faL~rr£lmn)gj ermp 

&}®rifj5@ tSlfaujih @p^)*o Grreo£fgijb@&&n'&r ®@<*@i&. 
4^*0«/, ®$frrrtB$ *09sou3m ®rreo «^oto/ OT«u^£lir^s3r««ffl^r 
^$it®j <sf?#$%mu (Amplitude of the vibratiorO Qurrg)i& 

u^&ftirftirr. 

muu Gufrgi^^imm^}. <f£(g?)^* G w p &>.$&$ <^ s £rmu&&\&$®ffl 
^ly.uumL-uSso ^jsm^a &mi&§ilLlL-nr€Q ®L.mt<smwuSl£o 

^iLitL&rr&isi&dsrrCiuj <gj6®L~QmQ(a?tb . GimGiGi], ^ff>$<kou3<so 
^jm^jtb 9(75 QLJrr($jBj$n-68>w. (DiscrepancyJ i£leoai&&rjDgi-; 

GtijB^n $($§} L&rrg)}urr®<$ffffl Gptt Q&nr®t®s>mmiu& &$mu.j}filjB 
4* g^&mnr <a/rr-Yukawa 
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t Mj€mi<9J&Qfyu Ljeogi$jb(gj& msoSuLgrfmmm , urr^tLfjrrrm 

@0^im8m-^ ^jbmrreBaLDrrsi piTU) 'jy^aenrainr g^mm* (Yukawa 
particlej «tot «u^p/s@CSa//ni). (§)/i<S m«*.T6u/r gi&ehmm 
ereti&LLcrrresflGsr Qurf(§mrm>LDmajuQufrQ) ueo jgUTg)} ldl-/s/^ 
Qurr(§<5Mi€®mmtuu Qu/b$Q3&& G«a/«rar©ih ffr&rtpiib, ■ ^j$®w 
Gf5ijiT&G@Jrr s S}<m0 opuj-sunrai e&SsfT-sSUksr m-€sw i~.tr &@ub LSjd 
®m)g,J5g&iJ?lGtf& G&tLitshsmflm ^Lp&jmn&GsusT £T®)<9,LLrrrr6w&im,fT 
<9so/u)<, urr9iLLifirmmmrrmm\ih iS^LLfflQ(^)&^miT^^ih &lm^j$ 

^g ostoi m&m &-($ ubrrjr)jr)fi]s&d&) m&sn'suiTeSm Gsjirarmsiu 

03>y&Qj$£bS5O; &QGsr6ofi®), ^m,tq/t gj««rr l6)«u Quifluj 
0fy>u Qurr($mimiL fRestmass,) iLf6s>L-.iugi; ^o°og/ *l«wnl-/t 

OHTGurr' j§i&&r (Gj&iTQpQs>j!bi$G®urr «3I&®)SJ Gsii/r^ Q&iu&&&ft&r 
ftt}@)Lb Gf$pr<£s) opmtovfUGiSorr) eTfOaLLpnrm&efrnr&eijLb /^^lI/A 

G($5)€kith ^<smL~nrm^p(jBj$ G^mojuurrm ^jb(Q%so@ &(§&} 
&JD& ^ Jf Gurr&$wrrm^. sirnGoi, jg)« Qmrrm<s®&uuui- 
&&gl&&($ £L(§wrTjbpih ^ejju^Lfo Q^iosb u<sy uu$.m®fl<so 
fSeveral stepsj pes>i-.QuoiGlaBjD&' qp^mrrm&rrm 9 <3j^j& 

tgj®)®)^ ^mm^ih ffffiujtTSff Q&rr<s&(<o5)Q) f ^®gtfa&(§UL]mGu) 
g^&arrtmrr 0a^L~.<M Qfiji)J&Mlu> Qurr(^^^jQmp^; ^& 



16 2 ,sy gnj)/ <ga»ffi QuGfr0&u> 

@u u^Gorr&^aog} SL€mL^fr&srisijL^(o6mGuj,^jo o^j ffreosal.p'iTm 
&m v &6ij ih $ [§u£LL(flG{6G)<9i®6tTrr&eyLb @l€®gj@l6srpg}; J§)/5,S 
®)crmt® 6um&£ &n®<srr&G<srr ^^i&&qij6BGttf\m it)\iZ> Q<su<sffl 
Giurry&lmjom. 

G<ss/tw/t« (Working hypothesis;$r/6p*Q*flr«fert_./T«) — /ptbu* 

<$}$&& SL.&rrmesr — m&&rr®jrr §i&m&6fT6$qf)ai&rT60 wjbG&GsrGoiJ 

L~mr (Lpjb$6$}& Qurr(rfyj$j$@7}<sJsrn)G8r<si]nr srmfoeB^ €T(Lp^lishr 
p§l ^€saresiLDu3&) t ^€itffesitLuS^) GLD/bG&rrfflmuGujbjD Gu^ih 
urrsvrrm urfiG&rr&Sssr&m iLj } &&rr®jnr &jj&m&Gtfim unb®\dmu 
umed & <sr 637 urrrr <s$ &mrL~n!J}ajuQu{i)jr) u($t$<syrr€sr GLD&nrm&eiT 
(Heavy mesonsj (s}<M<aogi7K-&t&im&im) — Gruuiq- u$r$jb$ 
Gurr$6$jd> 6£(irj u@§![uj(t@j§j — Ljrfi&lmjB&ff &rmu®5)<& uSla^th 
f^tbLjLBrrgii G&iufitimjDm; GpGssresflGO, uSlsuGurfliu ^jDJDGpj 
i^ssr ^uj.tu cgygg^/a^^u i3srr<sB<5i) fFissionjjg)/^ 'K-gj&m&m 
^®!®}]&&(!T)G®®$g®' ,p <sS9\Guu0ujuGupjt)^n'aSi &rr€mruGujb 
mm, 7Z-&#<3i€fi<9iGfr (<^rjf)G<mmGsij ^pm^Lb ^jiusSIssr 
Qpm(ft?<su@i iSiflrfilGO 3kjDuQuji)jDesi6ij) <sprt $T60&LLprrrSs8r6®L-. 

ermunif &-fbjr)} GrsiraSimuui., ^srcsw (ip^sSlo) ^Gso&rrm €$($ 
Co£X><ynr(g)<35Si/tb. tLji)G(ri?(rF, L$<zk&iTp-& &LD<sdl8sd£b &n&6frrr&6ijLb 
($(§&&rr&> @j/ $u£Ll(f!G<GS)<5i]iTaeiiLb ^(^m^eoml) §i<sis>$ 
*ftmjD6®» £$15 & @CBa;<iF/T6w GiA&rr6$r (gf&jm Gurr^smsmin 
ffr®)&LL[rnr<o8f}6$r Gurr(§mr€S)>x>mujuGunrGd ^lLl-^^lIl^ 215 

5. usueb-Powell. ' 



&imy&m(§ GSfm&affl 
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£j)L_/5/@ n.mi-.uj&j]) LS€mQLh eprf €rsosnLrrrr^s)%sqih» &($& 
&rr<so ^jtr<sm® L£\m&rr!j& ^LDssfl^i)^ ^ama&Jrrss^ih &<&&& 
Slesrpjgj* !l)^@5 creo^LLprrma^ib rBu£LLif}G(69&&(@ijLb Q®J&fl 

G8L—LjQug)J@60 Ij6)<95<# «,/&/£/ WL^asS&) IDll/Lf^/d) SL.smL-.rrsu 

&rr&& &($&uQu{pi$l®a jd§j; ^rjm<si\ $l&JD(g>& sirrrjsssrLb 
lurrG&ssflet)» G6u$} «af|p/ <&«(/$ iD/Tjf?/D/s/<S5srr €jjfruQ r§l8sotLjL„6sr 

l6)<ssl$<95# §\jfi\gjrr&i SL.mm^j 9 

<surr&& s(§^uQu^jm ^tfiJus^t-.^ <^«S(ofra>{g[5<£@5£i> s-Sfrsrr 

^rrrrtu&@l&m gitiI.® Simpan; u€0&)rr€mQia<sn &l~.$@ Gurrgjjl 
eyLb ®Ijb&u L3rr&®8m&(gi@ jgrfo/ «rrsw (Lptq.tun g$/. JaJ^to 
tu&$&) j5L&3i(& &.rpi$turr&& G^sflw^ ^l^i^nm: Gu(§lc 
urre^Lb j^ s^i m^rg sBsm^a&i mne^th uifiLDrrpn) 6fi}6$)&&(5m; 
$deouujb(D i3fLq.uu6$>L-.<& gj&ma^ih ®L.@fr m m ; ^i&gl&Gn 
&mflm Qurr(nj6m@ni& f£/f sreoALLprrrs^iesr' Qurr(§™m<s$>LD&(9jLb 
6^(25 Lj®rj(TLLL-rr<srfi€fo Qurr (getar €»&&'§& £§)s8>l-.uulLl- 
&rr@)th; $H$& \9jiq- l/uwl^ §i&m&m sjG&rr $p(g ®jg®&u$go 

Guifiiu ^pjodso^Gansm u. ^gnn/dsgflgg Siang r&&L$ufui 
G&iu<so&®r ®£i&tTjr$ih ^rrmijuGupfBm^ismL^ @i&rep& 
LB&& J5$(g8>@wrr& ^crn-tLiuQufpiibQurTQg§i0rr6sr, Gloj^lo 
eB&TS<BLt Gug}i®jj&jr)(&j£ &rr<i>$ujuu(I)}Lb. 



j£4 .$ 655)1 &&($ <&LJm0&U) 

oSfe g)/E/@ /5/r^b GwtutitS&G gjfurreonr€Biq.g)jil $ ^j^Sm 

(Saturation,) ^am^rra $L.mmg}]. Gqj$u$iuq> ^{fl^rr spoj 

&&&& &6Bf)lL&f§€fr €ii^iQ€ii<sm}^jL^m Gurr Q$i$^!&}<s$r jd^j . 

Sf£®uDULj ®irrujurr£.Lq.6$Lb (Structural formula- ^i^^(smaiu 
su^iGeasm dis^&m (Gsrr^^lam) ^ggyoSdr @$u$lLi^& 
Q&rri-im& u)jj)Q(rr?(§ ^j^j^m <&jj$uJLLt$d> opi^etiGu^iu: 
QmrrQ«€trrrw <&ifliui$i-uQu®®9BjDm; ®jt5£ ®ir»L./r©jjj 

L-n&, aifliuiB^^rnLi, (0 = C = Oj, erewuj/ ■ /5<t«ot@ anpy 

Q<sfrsOTJL- gJfTGro® ^««fflgsSr ,$g$/i;.s(g$ib (Oxygen atoms; 
G®rrrbi3 8,*LL®uQurr'($mri<§Lb. ®^a) @ln)uurrm &h0 
ujrTG&ssfieb, fp/f ^&g)/ate aij0Qa/OT07 QsnrQsm turr&jib 
QLDjbQ&rr&etTuQujb&l e®(i)eu$rr&, &$g <j/|p/ /gtefljsy 

Ga/ssw&sw (Lpjn$£>l®) uiuesru($>&$ ^©itefrjDj/. ereyGsu, 
^{^^^afriLi^fTs fSidm ^w&3h.j3w (H—O— H J ^<fE<sy%> 
e^lswr ^)£T6OT© .Qij^/QfflL/65ar«@5tii m®JDLLp*gm <gf(Sts$)]a&mrr$o 



«35 50 



gB<sm&&®f 2 65 



rgi^il^ff^OT sugpjGloi&br: 

^IsymrrGp. ctyesyi&.&m sSlm&&&r gj&GCgjt Sl^iiJ&^r 

umrmuu Gupr^mmm. §?($ rgJgiLLrjrrm @cr6ssft~jb® ®u>jb 
UL~nr@ LjG{xn-LlL-rrm&(m)L.~m i3Bsssf^&) &>.®ub; g<7$ L/OjrnrtL 

CT,iT-e6)}&@ UlU"^®. GUg$Q®J®wr Qan®metr 2L.mmm; -^mvu 
LfG&mlL-rrmmSsfr wiLtq^ih (S#rr«<95«5a®ti>. €j&rr*M§l 

crrrm&®f!<s®L-Guj Qftujbu®tb diemff&Bsfr /grrii) ^m^ui^ 

«U«S@/tb» ^&<3h,jbfrtf &~€mmw $8so'&eifl&r ^ifeurrissm ®Bma&& 
&.($&& JD.§I . $[rtbQ$mGGiJ ^rmu^earr^, *gy|p/##(75« 
m<$$m gmAuuilL-. ^14, t) u m u <% «gh.$r«efl«5r iSSrniuurrrib 

(tpjB0$$& d$m€Bm&&SsrruGunrmmj$ ^0%^ ^^/««0 ©to<5F 
aoRdir iHaS 1 &j&uj-eff&&e5r &n[rm?L£!fr&<& <s5mgs)i<s®L„tLJ i£l& 

Si(§B€g}€b-®r $am&(§f$L~.6& wiLu^^^^rrm Gmir^iSmjDesr; 

^f^srr&^L^m tmLui.gpjjjb&ir&r tSiBsmjkjg} G&rrmerr (*ptf S)fi5r 



106 «gyggp/cB5<3(7g' Qum$mih 



(IV; -j|gpi&«<!5«««fl«r- ^3soijl|®®l.»id 

«DUL/usfSJL. . OTOorcSSs?T — gfag)! &&(§&&€&& &p(§ &rr@3ium<o8r 
^i—g&m&u QupQ®j<sm®ii). ^«adoi, j$mb «r/Jas ^|?p<s;«<2$<$ 

ill^5^@ iAg$M>%® >UJTTm * €$mQmrr(j$ {gigiti rrrr6$)jLb ^jH^m® 
'@jib~€r&wrr' eu&jQ6uam&if§njLb utD6ku(j}<afr^uQujD&i &k.($iLh. 
uss)L- Lj(£p"{rtlL~nr6w &i®)<svgj jBu^LLrjrtrm m ^}QmsmdomLi 






urr@Siscr jf««6flglCSuj 6 ^0. Qutr§iamx& 3h.$<$S)G0, fprt 

gl&.afijb<® imLu}.€$ji5<£rr65r ®ji—tb &-<s$w($ <srswp j§)/M ®®$ 
®tjhm$@>§l® i ® Sf fD§}' fprtereo&LLprrGsfl&r &JB&i£JD® Gf5if 
^efT€urraQeurr ^6ba)^ «r^/f ^eirGurraGeuiT' — 6U<sO(&&i$ 
uunr&GeiJrr ^<sv®)§} g) i- (&& l$ tu u sG su rr— j§) (r^smo) rnh eruzsrjD 
GLSuuLhmiismujSi a($&j§lfiQ&Fr<si6r($i Jf)fi»£ «gyifttS jb&sm L- 

urnsv&uS&i ^ji^.LhQup (Lpi^.ujrr§j. ®(^5«fl$ «#@!/<k 
«(^«««^^^«^««rn-^flu q($jjtfCL~n-m<9i<$n'&<§Lb rglu^Llirrreifr 
aq}4>®ih Q u rr ($ $ $i ib; 4^1 & *(§&&<$$& ®ib 
LDrr$tflGuj €$($ gfb&ipfb® $) <3 u q $ JD %m 4>.<ani_ 
uj«»oi. «$£«G<a/, g)/r jytmi&mgKaB®) ^rf€mi^p(§ GLDjbui—rr$ 
0mLrxrrmr&Qmn ^&®)g) g)rr«OTL~©@ GintnuL~rr& qGprmL 
L-.rrm&G6frrr ^jG@ fglBsoiunrm urrm@u9®) Ql.ilQujd GP* 

gjft&CL'nrjDi @ju.miQaiT®s&LiQujbjD <surrujui$Ssw Qp(i£<si3 §ub 

«BLULifiSL ermres^^mau^&rm 0mL-frrrmrm8sfT{qib ©crtl 



6. urreB&r fii>& 6$$-Pauli's exclusion principle. 

7 - j^ gnpr &afffsflgfr qjD$0mwu€®uuQunrg)i<g&<SiJ€S)[ru$G) 

Sjinmu urrm&i &l<sc<sti§l SD^&wr K %SsoS><5h.j]%&) 8b.nfil(ga)Gb, 9(5 
(§$ui3lLl~ 0$s>#u2€O i£m<s$tu®> &jjb&LS)jh®tril<svr (Electronic 



2§g ^gp/<s«(5 Qum@$&w 

gSgSIuj Mfmi&sgheB®) f 2 He 4 J Bpu.urrm . ,3jmiD(3 t @(!$uu§i 
Q®j&¥luumL„; o|iiu jjygro^ffflBsfflgb ^trem® 0^CfjrTm 
«ig$i)>, jf)/7W@ L]Qp'TrL-L-iT&rGig$tb $t.mm&w« ^j$^ 4T|p/£ 

Lfp@@mwuL]w 08s$tijnrm0; &Csnp$$eau!>L}i34d @U^® 
grsyiLl/rrrOT«syj aLebenesr. ®;S<g9fii>* &$eQujib 9® M>j^^- 

«u/ra/ «Tarpu), ^/ooj/ cr/i^ £$$wrrm Gsy^uSujjB Q&ii&m&u3 
$y ih ufk{§ Qu §imf§im)dso mm^w Q&ih(ipmp^mih m®& 
&&&rTiLL-u Ourrp&l&frjDgl. SL^misimuSst)» ®$€3tu ,jfggi/« 
®(§£Bm i38sm6urr/bfl)$> Sim^^rf } USjfttu 0!Ssou$®) <m$aiLrrx 
&.mm0; ^0%^ sl$<1$8u>ttx 80 Mev sLmm^, . *m&jn& 
ton (& a* ep(B j§'u^Llgrnrtm)^ib $p(§ 14$? n lLl~tt $$§&'& ^m 

®icr$i $ 2.2Mev &rrm gLmm^h C^Oi-Fit afiat Lj^prirC 
L-rr®$m f$Grr g>® 6M«g/Qa;«w«r@yih 0gj,QL~!rrT®$m ®pQt? 

iBm$ Q$$if)eunr& Q€ii@ffuu®0<&uQugiiLb €rmu§t ct^ffunrif^ 
&uQug}}&®) Gajmr®Lb;@)&&mmtu a-tl«@«*8wT*@(5" )L - , ®@ 
@ortlw)L-.uua)L_. ^ggp/g^rjg^^gfr' (Doubly. . even nucleU 
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u.€&(n)UUCsiQi; N-ft-ib Z-cii» €$pmrQUumL~ amismu m 

&ki$.uj§}, mnrf<smw $ ^^Ducwi— «jystf^scrrc filtu «uffy 

^mm Gm(B(n?<S [BI&ou9cBI®tiumffiu Qurrgp$$*imvv3$&tb 

iLrrm $8sdmiuLj9ufbg}} £§)(5«@"** u«? ^<OT®atl@ (tpmmrf 

g)CTLl«B>L.liU6»L» CT6!rar.fl56lfl«»L--3lU mLp®&QpmjDUJ fT®®} 07. «W 

a.^«/ (Lpes>fl)&&n&' fEmpitical relalionship; «nr«aro/tb/ u>,/& 

$f($uumj®& arrem^Lb ^(fwtT€^ms> qpaj&Qffr. '(^©uu-nSf®' 
g)^cl«»L-.tfu«»L- ^|p/««c/§««gw' €Tm^^m0}f5rriD <m$&& 

«OTL-rr/f. N ^*€0tf/ Z gj&6»priuTOL-WJr*«/6ir«r ^^f<& 
*<j5£*«Sr— «^#/dl/uo)l «#gp/*s©**«fr* fOdd nuclel)— 

rneuiurr^ih; ^mpmp ■ prrib -g^u^/sr® ^pmpuumi^ 9 
(Doubly oddj ^/^}/«®0«s«dr mm GutfimK&Gamui. 

7 . ^©rr/f «^«BT€&-Harkins' 



j 70 «g/ggg)/<ffa5(/ft Qum§)i&Lb 

0€5)L.' 6#$<ua>f 3 Li 7 J u5)« .#$0rra& Ss3)l.uu5j/ g^yjglttjntf, 

@j r $&0&£> Gtoimr($nh. 'g)ejp0|«r iHs^r&ff^rrm^ ilgjQi_d)' 

vdmiue&m: S$?uu ^rnya*® (aLi 6 ,), Gurrp-tir „#gp«#(7$ 
fsB 10 J, ^^ilfr^fiw" «^ggi/cgasrg (7N 1 *,) srswLjfiwsi/uj/r^Li. 
@£# €ummu3<ssr tDjbpmeu iurrsqih <ss $fi\iu®m(ip&i memen; 
j%m®s *TGQ&LLcnT&sr&8snGujFr urr&lC-ixrr®sr&<fcfrGtun' GlGueif} 
uStl® 10070«* e&eto&jb&tfiujA 9 ) sh.L9.tuew «u. 

®IX>g3fl0 c^|^j<3ia&(f5«SlOT |S?a)ULj55>L-<53)IJDIjf)f!5lULI 

Qu>jb&%.jDuQujhiB r^irmu&Si&eJflm ^ji^uu€SiL^uSsb, 

^gjffi/gafffifflfito 08tt)ULI<5!S)L..mLDLJ l$pr#&8m&S)UJ ^)sBT@/UD lS<35 

£?*b ucruLj €rmm srmusm^m ah.0iL\mQ€nrrih (ul-ld — I2J. 
g),g/ £#««# Q<5Fffi/@^js/ fflSsvuSo) &rruj$§iffl9fT upuLj **&(§&; 
SI&>&f Sjiq.u$®) &Q$ mrnso&jnriu ^feowgj u merr ih ( GrooveJ 
&.m®r§tt @/5^« &nsQ€k}rruSl<ssr ^u^uu &&<&$<& $8sdul]l-« 

t-jjD&$6k Gw€Q(§!Bg}i &}€OULjp0^l<sbr 8ipnr& c^fL//s/«^«@ 
45° ^©ioiBrr^ mrrsosumuA^ QpSsoe8LLL~LDrrm Q®jlL(Si 
Gsurnhi $juQurr(Lggii Qmjf)uu^ urjuiBm ®^«@j«Qa/LLLf8>Br 
^rrib Qugtf®smG(n?il) (uu.ib-18) . gjfii/a/nrnj/ Q€uiLiq.uj$<S!sr 
eBSsfrojnra, j|)/5#« @ip/<&®-G}«wLLigL«> N+Z ersir/D g>Gfr 
3h.il.($i<&Q&n'm&uj®?r€ir , <&o°o&rrGugi ^dp- QurT(jijafor<siS)Lfi~m<5Bsr 
Smt& Qmrres8rL~ t ^^/««^««fifr <gjL~mi&ilu5l(n)&@Lb, N -f" Z 
<rrmu§i $prf €pji)G&j3)uu6®L- wmr(gn)& ^j(§A(^LDrrrpi $)&&& 
(§^(§-Q$ULlLq.Ssar Qp&eorrajffirra> ®Q£mi(§u($i&§i(ZGurrib. 
^&m eBSsrroj s^ Gu2m®jmzriurr@lmpg); sj&<sw uSlms Syarat 



^@p/65«(3 



#«0f7 
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,&lQ)GO§j urr^itLprnrdsin- Gweifistilil® <5}®n j$ ■\S0Q$rraf<fg* 
LD/r ]B&&i.i%.iu ^gg)j &&(§&&& LLLLufs^ib ®j3sfm}&s>!iu$m($t&®) 
&.€herrm. i£lmii StptT&Gijmefr st®^®®®* *£Hoo&rrevg} iBm 
*2l$<s>wrrm t38smuurrjbjD8a)& Q &rr mi t$ ($&<&& &i€t§tf&&(§* 
jSSstiULjL-m 'g)®«« Gsusm($iib 0w/p/ fr§>!ffurrft&3iuQug)j 
B&r/D&I* @j$& G86rr&&u ui~$$<sc jgmilfjrrerflosr eremmfl& 

LDLlL„rTiu&$m) (Abscissaj qrg} wtfl&s>*u3®} u$®j GisFtutuu 
Qu$$8imjDm; i$%muLmjbp& <$£&*&&&& (OrdinateJ 
&mLL-.uQug»8im ##. N+Z trmu^ tnrrgp$fiiK>o3sB®£iu 
&rrw 9 N— Z@«rar «^«rste ^jghss/fliJ^ ermu&jj)@ N-g}sar 

(srmu0 Qurr(§m. iBss &tprrm q*frs$£<<5 €U€QULjfD&& 
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r &f m}i &&m Gum^iaih 



j% ®$S}m ®(m<siirr& wrrfgjib.^tgs)®*» {^ju.uLjpLDrr& ^mLB^^metr 
wrrm qG{xrrC«L„rrm®%sftu4ih (^m^^inm 0^iL{jrrmmdsfiu^ih 
<31®om$i UL„ib-18($l®) ^}ii>Lj&(<%j$&efrrr®) sirnLi^uGujo^mm 




UL-.il - 19: @crilmL~uumL- ^m^j<m^(^a^€tffssr 
91 1 92 &rm$ SfrtLL-itTTosr Qurr(§^gmu>~n<sm&^m@ifiaj 



<s$o> ^p^iiSL-LiGu^ «unruJufTilifsb t$pr$ueSI&<9>{T&g!) 

&($Si&dstr~3lo%$crGii§$ ««£)£ 0^uqt^^mm^pmp-^smff^ 

p/f crcoatlfT/rfi&f ^st)6Dji/ urr9iLlcrrr^r (G^mmujfrm 0y>£~ 

Gurrm jjgfrswr® .ersoAilflr/rc&raS'iBiiriT. ^«n)a)<p ^prsw® urr^C 
PIprm&Gwrr Q<sxi<5tRuuL-nr m ^r©4j|i*/rtlf-.nr« / N— Z « 6 
(#&&rr€a$ 9 N =49; Z =43; go ^ j.S^t-*® gM&^P' 

^«j/rso *trLLi~uQu&&&ett.wrr& $© urr®il.znr8s8r Qe*J®8 
eBil® N— Z - 8-fN « 50; Z= 42; ,*««*#«■ 'g)©*!-*® 

Qfiu«9«fif.L-OQu^ffi«8r^^. 4fc®>* > * N— Z == 12 fN ■= 52| 

w(Tu3mr $ N— Z = 5 4«^ar Mo ^p*ff(5 .gp^^-9® 
Urr«iip-n : VQ«w«Bflrftl®' : N--Z.« 10 c»*6¥«r«r $Giurri$uJ 



1 74 si&$i&&(B Qum8>l&ih 

®ih. gt titimu la > ^pp<s8iiudsou Qurrp[)i&&&je®txu§<so £§}£/ 

GsiJsmr&Lb. (jgj&esr tDtry$&oujrr&, N— Z = 10 c&<K«V«fr«*r Nb 
j*H{mi&&m $/f ereo&LlfTrrdsw GloJetAoSlLL® N — Z = 8 ^« 
eq&im Mo ^^/««(/jfiw^dsCfffiw/r, <gj60GO§i 90 un9nL(xrr^ssr 
Qm!9®G&Ll.® N— Z =12 ^&6ymm d9&®]th ^i^mubrrm fgldmu 

t/G»L-63>£JDot$>UJ« Q<SRfT6WJTL-. Zr ^|p/<gy«0<SUfir#(Js)J/T LDfTff)}£eQ 

lB&®i& Gr®d<s&rrmgi. ermOoii, ul~w 19*g ^prnrujis&rreo, 
umm $&&&&& &mFu$mi£§i ^mm^^m&r t£lm j^@«tJD/T€ar 

$8SQUL]L-G5)l€nm Zr «3y£!p&6S0«l/t-.«&r f &&$<£)& ^JD^GlLO) 

^mwrbapwm <£fG& Qun(§m(mL£> ermrdmrm GarremL-. di p 

^muismCfGup^m&r freowrr *£§)0icL-/E/(g> tyjbmrD* dV®/« 

Ubrrppih ^$5>L-.(ui<**iftt/ &jBgftuurij<9>err & w lj &(§($& etrrr 
Jj2/ur mrrC.t^uGuj&jgimmm* suGOgn fficpu LijDgemg 
G&nr&BiLfwvT sj&y&(§j$&& urrfdLLfrrrevram Qeueif\<>8®$&0 

(&(£ &lfOeUjb$&, 90 K «Jg)ff «#<*&>«/ (^^ULSJ(5)^)65r^6W. 

*&©&» gL-UL/^^ft) @0ijutf»a; ttGO&LLijrrm&M Qevsff} 

Qurr(§$&usrrm j§8s»uijL-.&s)im&r ^sp/05«0«<s«fr ^)0/5^rrsu, 
CflU>a)a/^yTa/63)£raSfib simtA&gWifren fSSsouLjmL^mLOtujt/o 

QufTLlL«/T^£Utb ^f^/«*0 r i9 K i0 > Ol&fb® ®>!f «T® <£<£/« 

«/rtl(5;@ooj5/ GTW&LLprrBsm GojmfleBtl® mrreo9\iuLhsi^liim(^ 
eucr&Geiirr f 20 Ca 40 J, ^«beuj/ urr&lLLrrrr&isr Qw&f!$BLl($i 
^{farrm ^gp/«<K0a//r«O&j/r ( 18 A. i0 ) iLfrjbpth *gy«>L-.uj<& 

SH^uumt^ujnrmm Omnrem®, /5/Tii) «j^u9© #dwL_ sBgia&tt 



&.68N l-.it && 6Q rrub; fgjeneu G&rr<&<ksr&efriT®) &[f!urnfSi&uQufD 

(^tbQun-(Lpg}--&io o£rr<siJgi t 'epjbenjD* ^gg)/ i ®m&j&GtfiGO - ep($ 
(9>$lu3lLl~ Quff(§€mmus-€TGm®$s)}ai(<3) &Gp~ ep(§ ^Bsoiurresr 

lujhfimsu, ^sneu er<so&Ll.rrn-<s$r<9i8siTQujrT <gjei)W§t un&tLynesr 
&8$ffGujrr G)6i/$yft«#(5u) (<£{®>eo$J K ffimfoifiLlL^rTeo §im$[& 

2. Qunr(tyGmsmLB-GT<mi®fttfib rglmiliTrreBrm&flm ermtwrflm 
€6>&tL}ib qQrrcTLLL-.rr<sGr8i€ff}GBr erGfarmft&GD&tiiLb ^jp-iLmL^u 

<ot€mdmrSi G&rremL- £J<sv 0dscut^mL^uj — ifiimti usd ^mjrp 

3L.6fT6fT6&r, 

B. ^rnlmL-u u«5)L_u QutT($GMisis)in - sn-€ssr8smtLjih $ 
^(OT)sb «^«flptJuss)/— ^TsmsssBa^siS'iLjmefT LjGp-n-Ll.L-.n'Gsr&tJm 
iLjih Qji)6S)jDL}umL~ €7tm<si^&ffi)<siui<snGfr fSmlcrrre^&dsfriLjLb 
GarrsmL^ 0!%souLjmL-.uj ^^&&($&&m-~- , $i(§ ihL~mi<§ 
<spjb*®JD* j%6mim&cj$Sia6n — Qurr&}}M{T& £§)0<s<»G&/ (Lpu^tunrgi, 

amRth fi_€yr€KT€Br. ^jctgsbj® wcfaeuGSijT&GfflsgiLb Q^€ff\«urrm 
Gu8sft08svu3<si) (Sharp flexurej ®}(3uu&jb(& ^msuGoj mrryem 
LDfT^ib; jJDiM <sn%sn fiiBsouSm eB%sfr&m&$$rrm Gi&ww&imimiT 
u$m SlLi—/b&lLu.. ii)«« £i,pn-« iL.®7etr LjeneiBuSeo &€0ldj5 

$(/$«(£££ LQ& ^gl&LOrrm $SodULIL„6!£l<sh&T ^otj/*^, £ijp 
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evp&mso Quj&uuLLu.msii; ^tlL-ai&sw — IV go (jgrrGSlssr 
Qgmflmm(§Lb; ^LLu.€it}8osmuS&o rSBsdULjL^e^nsfrm cgyggp/dg 

&(§&&&! &(§& Lj&t€lfl3ifflrr<»$th, $8wULj8>&<&mLBUJjf)JZ)6$}®J 

0iBff§>& (yp&Gmrrmicsj&fflnr&gjLb (GTGd&iL&crmmdsir GlojGffl 
eB^umoj), cgysbeujsj \ &sBip$& < (ys&iQ& rremim menir 6#jld (urrffiiL 
Fffm&dsn Geuetfl €3®vmGij) {§($uLBL^uQu&{r)}mGfrm, 

f$(§ {^^SuiJtlL™ Qun (§ msr mm- FressrewF}®) ^mp/b^ Glajd 

L/Cl. $&0ULJL„6Vti<ffl&T: ^gp«<S5(7$ €TuQurr(Lfi^iGlB g)cb 

6D/to)ld OjgJiusiij^Lb. * @/5^<& &*jnff)f 'wCuwm «Sigi* 8 

p(3^r Qunq^€mmm'^mSsmmQ^n^€mL^ ^Gmym&eiT uslLl^ct 

^mibi&$(§GiBm pm * m(j}<®gt& <E/7tl£_fr<K, ufrGeoi^uj 
^my&a® f«Pd nl ; # Q^0?e4? simi®®® G 7 Ag in ;, mn'LLiBtu 
^^/«a><$ O fl Cd in i). w ®6*rifttj <®^)j&*($ Cwlh 111 ;— 
^Slioo)sw furrsi/ijb &f&g,m&uj &$(§ Gjsif&G&nil~tq.6Q ^mubjb 
§immm. $i®jjhf£i®T 48 Cd m wilu^^jib^fTm jglBsou 
LjmL~uj@i; 46 Pd m -a/** 47 Ag lu ~o/Lb «r«u«Ll0-/T6BT^^r 
Qsa/6$ eB(j)um®j; .^kt^ 1 , tJff&iLLurtrBm GgumB <5&u„&8kL- 

GjBST&GmniLi^Q& «gyG!^ Q.ufT(^emes>iM - sj€mt^mm GssrremL^ 



d. wiLi^nroj ©$,g— Mattauch's rule 



jgSsvuLfL-GpjshGiT ^smus^uj ^@y««C5«»/^.«w GJn 118 -) 
/#^UL/i~|p«frsY; airiLUt'iu pernya &($&]& ( ia Cd n *) 

«d/t lis : £I)/M i§JP"®fa r © ^@/A^0^«ffi^Lb ^{bjBGO uprtiii«sr 

mm; weujjbfida j§)fi»i_.<3ttJtt/6irar ^pjD^^sr GwprpimLD» f$rr 
eTGO&LLrrrrttyih 9® ^il/f?0®^£^:\^OTL»(T^^/63*'r^«?o^» 
ereo*tl.irrr<Ar &ssipt&® Q&uJtuuQug)i&i<ss>& si®TUu&p(»&n' 

G)ufT0«»fff€B)L£i - trofi» jgJp-Ll^L-LJ umi^tutra Hl($&@tb 

eBf§ajrr& SL><snm§i; ^0^msiu &§ggi &*($**& *<$|gp««<!5 

jawuirirsar', flsobarsj srsfrp wy>iiixuQug)i£}mjDssr. 

g)frtl6»L-L»LI«»£- «r«Rn*«fl«r £§/5,$ 2L.lfl€5iLDU UmSI lB®ff @Bfar 
&TT&, g)^Ll<S3)L-.U L/ff»i— CT«HIJ65Bfl«£tf»«L/ qd/T/TLlL^/rOT«&ir« 

®G(T jy^i-&mt%m\L4ih spGp- Q^j^u3ujfb u«wrL/«&wtL/d) Qujft 
p«r<wr ^^i**G5<s*€ff S«mu; S*»® 1 «^«Z* 8»^ &*&** 
Jglsar ueu «w«5)« ^6mt&wth®&erTrrm&. &&&» ^penipu 



17 & ^ gg)/ &<9g(ff? Qu«rrjS«LD 

uwl~ Grmr€s$&G®&u qGp-n-LLt~n-ffla(§f7jt-.G$r (22) 0Bsouljl^ 
gymerr ggjbgl g> / 3#rrGL„rruqS;4iSsrTU Gujhfrj)<srrmr§}. ^®«b» 
&l$m ^{u«u«u@)<«(Si/«w«r /NeighbourJ GsuGmuj- ujtb ermjo 

^Cp<Frr(5c-./ru«s)ijGaj Gufbgvehmg!. *&($&& ^s^liDLDrrSluj 
(9}Qpni£liJJilb $nrm@ ^G&rrGL-rruLj&aSsfru GujbgyGfrerrgi, 
«$t@>6b> ^^Srst a-L-cfr ^®<£^/ a/(5u> umm«<s$eh) c^rf g$G&rr 

L/G£T/rLlL-/T«5r<S(®^L_SW- OTl!© 03ftUL)GSit-„6S)LblLI<sh<SrT *gQ&rr 

Qt^rruL4a&Ssnu Gujbgymstrgj. *%j,<e$&>, *9f<ss>& *&®J5gl& 
Q$TrL~Qf)& GeuGfreifi (Z = ,'4 7> §){rm<SL- g}Q&rrGL~rruLi& 

£§)Ojfii $8so&iTG8r &rrmruQugy§l&rfD§J 

unr# *si®iij)fSlm @g)l§luJ 6&&a5>&tLjw $ar>jD&j Gugati* §ljp^sr 
vjihufb'fS» sxpQsmQeu ^ijrriuuGupp & w s puma m opu^ei^ 

^S^nrSi-nriJLiAcJjsrflOT g8($ui3l/p® @fr srsifai 

muuup0tu Q«u<bM©, ^^mfrg^ih pir w 3i$$$ cS¥gp/— 
mmL-.3>efc aj/reytb (LpQ£ CT<swr<33«]frfr<g>(3<si; a-«fr«yTtfw ermp &mmp 
uj&§>im &m.uumL-u9eo sig®u>I5& i&QymCv±m m(n>§)GmrT&r-~- 
@)& BP® 7 ®;* &$iufrm &jy®u3eo Geeti^tb @lfuamuirr& gjj£l(!$]£ 

<%,&$& &i~-$&<smi£>&(9j 90 sBmm&wrT8> ^miL§i®srpgj. 
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cT«5)L-«6i^«5r Quq$\hurr<sorr€sr ^j&rsff(^mm (LpQ£ Gremmmrrm 

$l(njJ5j&<5®LL<GSiUJtJLHb GlUULJlS^^SST, ^(«5)«V» iDiM SL.633T 

ereifiuj eBsrrsi&Lb &.mm^. GojjgluSIujGO (tpssipuuu^ gntumub 

#6D«fl)<a/GttJ (^oo§i ^Ca<5F/TGL_nrutS&aru Qujbj$prrr<&G>jm[r). 
aLfiwsrewLDuSfib, gafilauiLL-. ®g(3&[r(*u.rTULi<9i&Gffi6sr 
Qurr(nj6mGS)LD - ^rsssrmm srAJ9urr(ipji/(3i/> SJlLl-^^lLl- (ip(y> 
tfT6wa;«7r/T«Gfiu £.6fr®(r65r. ^(s§)«i)* G<5u$u3ujjf) Q&iuo)a»Gif 



«9jg$I&a>($ j§tiija>&mj&6ir 



(I) «ijjCbuira. «@it«3tSF<iw 

6R0<s«0i?fiw- LDrrnfrjr)[i&&8ffluujBr$ &i§$&db Q&irGQfcuQufbfpi&r 

0ibt$&G®&&8ffi ^<sm<5G)iLUJn-&@luq®r<s(T jj/ , ggiuQurr(Lp§i gurih 
®l!B& &f^m&(n>' tL.($"u>rr jb(Di5)&<kn LSl&GLjLh stmmjSl <J&grrriu 

gmatu p/t sL.($tDrrpjDih &nr&f3iuuu®&60&x.®ii)? ^)/5^5 

^premL~rr®jg# t ljjo ^rpurrQmsfTrTso &.^ssrt^.frSi3iuQuir^ib 

(Radioactivity) «nw oji^rsjmuQug}Qm/D§i; «/r^rewrLb, «gy<# 
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i&IGOGOg! urr®LLrrrrm&m) Q®)GtftG&®ue®6u eresr Jf)f7W@) 
^e$rm&Gimm n.LLLSSiflsif Q ?tutuuQujr)<sDnrLh. «mD/r^cSS^/f 
€#<fgu *3/(2d5 &ubuj$§i®i f5<ss)L-.Quj)()&&x®Lb* £§)&/ p /p u.m , 

Gug^ib. 

^<X)uifS> <*a£)it<3&8anr G<aj<afiidl(gLi<53)sii: 

Q&iu®>&<siflGS}(nj!5§j (Transmutation processesj && ^{rmu*® 
®nuj& Q&rru.!W(&)GQjrrLb. ^eourr&i &§}itGff&e8a) Gu$e®iu 
r^ es^i Si &($<&&& ^i—.m§\tLi3h mm ; «^sliOa/nr^ ®$<sS\uj j%Gmm 
«<7$a/tb £§)/r«W7(5) jg^LLprrm&isrTrTGgiUs ^jcrem® L^GprrrLLL^n'm 
&>cfrrre$]& ^«way. <^®)urr& &js!lrt(S&&®) Q@j6ifiu3L~uQug)i 
6ii<5s><g €TuQurr(ip&ji aT^&urrfr&maOrrib ermum^ aj/tlo 37739 
GhssGwGsw ^crnrujrb&ii&rGerTrrtb. ^lLl-^^Cl- gjS&rsrr&Lb 
(30,) eTesrjD &®sfiLD<&§$60 G^m^miB, LB<m-r£id5tiuGurr(njG(fluj&) 
e8<sod(9) $$$&&&&$ m (Electrostatic forces of repulsionj ^i$ 
&ffla(g)Lb £-.mpui3m «rr/jswrLOrt** fp^jQsurr(^ t$&&f\m iBdsmu 
urrjbjn Gpi Lb gimm&aflssr Gr<sssi<s$tfl&mB &jb/D&§ljb G&jbp 
«u/rp ®es>ff)QGBrrog}. ^aGsu, ^jdjdgSIujSsou (Energetics) 
Gluifrpi&gieumcr, u^ojrresr &etf\iAim&mrr<so Gsu^uSl^u 
GlugpLb tyit ^eourr<£ gi&m ®st> &{5&rtuumi&eft&) uiussr 
eB&fiG3uu$rrm j§)<75«<9S€i)rrih, J§)j/ Gfsrff(SiwGunr(Lp^ $ 

QutT(n}<sfrrr&£5 GgrresrfgfLb \m^jmmq^sB jhc§Lb ^jmL^GtuiLjmm 
Q u iT^ssm m wSi^mpuS m fMass defectj GeupnjjesiLDuS^d^^^ 
^Gburrjs gjm&flm *%,rbjDe$l& <£/<£«»" «#<#<*Lb f Range> «^gyj9 
uSl^u Glugu&mjDosr- ercarGa/, $$($ JgltLi—wrr&ff 9lGs>&j$£ifii 
iLftb Gl&tuetilisvr sBdsn Gurr(njGfm&& G&nreisrgtuh erebeorr <%eb 
urrpgi&mm^Lb epGij- d?&&l8mGu± Gujbnpi&rmesr (ut^tb - 3) m 
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tuir&jiJb *%j > eur?&& ^/LlL-.a/toraSar fPeriodic table; g)^$ 
u3e$&rr®sr &,mmresr. <§i&]h<g> <3/r^oj(ip£Jb (Lj($g-Q$iu(ipLb ^tesrai 

Jj^fr ^mjimmm uebeorruSy ■iSAfSww 1 ^ > Gm($!&mrT8; (u&) 

&>*£# c^«i4-6^«JLb ermjB &&& w tsi &$$&&& Qunrq^00ib. 
SL&tsrmLLvSgi), 9(75 $s» £g)G«t><y/rear $s&un§i&8sn.$ jSdSlpr, 

q$ih. ^rGcBr^to, j§)tti/£>6a>tftt$si) ^®j>L-.«(^ib l^a) &$&ujm&j£ 
g>G$w®}&&ft®) Qu(§tburrGQrrmm®j $j€kJjbf5l®$<smGjD Ggjrrevr g# 
SUm&m^msu f turreyth u$)si«/ih ^flj/Stu - ^tLfSsfTiifes>L^tumeu\ 

wttrtytb Q&{T@uurr<9iS> # a@rfltua«« Coasirtfnai* (Radioactive- 

&mmiu Qmrrmw®m ftpmtj)} &.mmm« ^moj: q(Srr6rfhua 
<3«fFi«&«u* G^nrUuja Gsiremai; «g,«i%sjfliu* Gasrra&ai cresrL/^er. 



^jsroijr -<airrij(a|: 

&]h® •<*[*>* r mm $*\* (Half-life) «frdrp ^«»«V Ou>j&Q*nr*r 

&®&$£l&Q&rr®r^$m arr®> ^m^su * SI6S>& - mirry^e^* er&tugi. 

&<stojj - eurrg,®] 4500 fi)a>6$aJS5r ^OT5r®<9s<srr; ^(gpo), ^#<s»r 
G^tu^ ^fi30a3fK/*«^(5i) (Daughter elements) @«wo?«w <3ir^ 

^«8>0>.a/'nr<£&/ 1,580 ^mi®&<ffl< $jfc& ^me3p^0 

OfiftnjD ^mcDjssymefrgi. (j£l!5& c^«/ (LpmjD &$§$ mfrs&j& 
2 , mm&rr - Geiger. 5. rsiLL-rr®) - Nuttall. 
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jfyemi&agn Qumr$mib 



^ifs^tb &mg$&i$&®) ®-jbu®08stiu$m- wu&mmm^ib 
fLogarithm of the decay probabilityjf ,®m)j®Bm &prrrifl <survLp 
sBm $%so@iipL} dimmih) ^€burr& 0<mm^€if}ssr ^il)j2>Ji>/«@ii) 
®jmL~u$®) <s$ri &(§uty. a-^aj Qp®s>$) (Linear relationshipj 

<$!£§}&<& &&$$& ^ojrf<#« (ul-w - 3) (§$UL$($i<sug) Gurreb, 
J^tlL-UD/reisr ^suGsiirr^ &jjg\ifluj<9i&u Qu(T(nj6tflm @Ijdui3uj&> 










0%stimiuiL}Lb (®jbg!TGB®$ ^jcrma^mh ^iusB^) ^tjrruju 

arre^tih oJi^eBeo prrtb &(!£$& &mlL~<3QrrLb: 
log \ = A+BE. 

|3®@ A* B wosiDsy Q&rr&dsw&€frfrw ^i^^uSl^u 

fDeeay coefficient> <& jb Q & mQ w @$udli~uQujBp 

N = Noe ~~ ^ STfiW^ &LD<SWUCTLLlJl.GSI(n)]$gf ^«5>L-#«U <3h.®LD; 

m&&if f fsiLL-neo srmurrrrrrQ<soQuj &<smL-f$tuuQujnp g$(§ 
&l<s®wj&& ep(§ $Bm&muuL~ ( Diagram) a/cfoSteb, gt^gda- ^«b 

s$ujm G&iTm<siS~~8L!?liu&)!\ mm&if- 0LLL~msi) SL.p€ki(ipmp 
<§f$uugjh®xjDJB®t { Tn)! ®/5^* CD«nr®«OT ti)<£<£ ff/f)ujfr«fr 

jg)(75«55«fi$6bSb ffTGWUJ? ® 0ui5l-..<£ &&&£$. B ffr^TjD 
u>rrj$sS} {Lpm $/ &$$uj#i®& Q&rr m tol &{&&<&& ^W(2?«Oa/ 

wrrg)!U®&mpm &mues)& ul-.£$<so ^rremuGuguih ISlLl. # 



i 86 jsj€mi&&m Qum$&Lb 

®Q&N\g>& Sfr^«HO&@ 5K3) saSl<5snr<»a^tjD - 

G^iLl-u urrff€s>6uu3&) (Glance/ xi$)««i/tf> <s$ltuut$8ssr s8dm 

Gwg»u($)Bm/D§i; $<& 1 : 2 <<$&&&$ G&Grerrgl* <^©ev, 
1 t 1Q U GB@l0<£$gyerrGr§i. 



™@@ ®ii-~&$jbGm ljS€sstQw Q&rrmr($iGunrtu& G&rt&$&rrm 

ermm «a9&ar Q& &}$$>& QujDGoG&i6m($nh mmg#tb ^trrrtu 

5 . G&Qu>rr - Gamow. 6. srremi^m - Gondoli. 
■7, *if<J«r - Gurney, 



<&IGWtf&&(g> ^ujammmert 
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(utL^Lh -15). <&6wy&&(;n)di!<s6l(njj5g! ^<scunr^ §i&m iRaJB 

gULb (Lp(Lpei]g)Ui ZL.6f7etTrr&&LjQug)!§lafrjD§f. ^aGeu, <g{GS)$ 
Q& t §2J@&uQujp}g6b G«i/smj7(5ijb* ^/oo^/rsi/^/ rs&(Lp6®L~iu 
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(Potential energy) (Lp&G6l<io ^^)««/f?«^)s5rp^/. ^<w)cb, «g/js/ 
L-rreo, ^aj/SDiu Gtf&&SssiiLimL~uj j$ims)iSi&(§GRm &GUtt&& 

*\Rm S{Q§&>& ^(TfiwrYPotential bar rier)*i—is&dil#)(g), «Setia® 
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UL-.U) - 21 £§)sy ®j8sf7€U68)p-iunr<5Q mmLL-.uGumrr)iGrTm§i. 

eaitial rangej G&&^®<swn)&};{£l$®) d!&§i8s$r& <el^j/ £L.metfl 

OfSff ^meurr&Geu wl&t&t^}. arTtrmsiLbt ^^s&r jglSsoiurrjbjDGO 
wmjD@l6kjD3jj, ul~&-21@i<50 <mJBg>Gw\u theta m $i\xes5i(j}&mL-.£i 
Gmrr®s>miT60 (Horizontal linesj <§0ui3L-.uGug$®mjr)§i; 
Steurbnyotr 9$ G&rr® j$6mL„ ^tLfdsn&OarrmrL^ iqGcr^fiu^ 
0mQw^Gurr&&Q&&^ub^6i)unr3i 0mm^8mtLjw i LDjr)G(r^Qsrg}) 
tBmeiju @ff)i®tu ^a^Bsfrmt^vj G&rrifltuLb c* uS^imt^iu 
<s&6s>!TjS§} G&Goeyth ^«bu/r^ ^««rra&frtL/Lb mrrtl®Qmro^sn 
^6^&m($®SlesB<ftrff)! ^dhurrg giaerr Q®j&fl®j($LbQurr(Lpgi 
§!i!5& *%)jb jn%so<i& gmasyi—m «SrLD/Jjy G&<sbai<S5rnso, ^£>^ 

Gupf$(®&&G®j®m($ib. ^aGeu, iLjGpr&fluj&jglGsr Gjsrfs 

Gq$w* ^ggp/«<95{756$«sr &,LLqpih o-sam J§)*u<&# *$f,jf)jB6ti ®l<ssr 
g)/ ld si^mrrs (£l(!$j5&§l <srmu§i G®j<stfiuu<sis)i^; 90 (aj^u 

^$ft®}<*$ii„&miD§i crsar^, g)/&^u ut-iib G&iflaBmSlmpgi. 
^J«p«sr • L6l^^^^«Q«fr6tr««o^@6ftr7Potential containerj 
9(75 u&*£$cS($ffi3i LcjbG(n?(§ u&a&fgijb® (ipm^ib iSmgy 
u>rrs& &(T<sB£i @^dQmn)§f crefrgnb rsmb G&nrsbwGOrrLb. 
GjBrt&G&rril.L-.n'GO ^rnLi^uGug^Lb SLLlLjjD@8!lG$jGhm ^p 
jD& eruGutTopgjU) ^gm {§}iuaa- ^p/oeb, $8so ^jbjoei) 
&®fim Gwn-ppm s*tL($$G$tr<sto&ujrr&G<Ski $($&<$&. 



(tp^fib a68&Q<gtt)LLL-.u urrffmwu$Gw€>tu (g$i5<g<& §imw 

&Bstr& 8jir<smu{. Q^tf$uL//DiGfr<95 s}g>fgs)<io §i0§iih f5&itfB§l 

m6&pmuj& (§n)}4Q($iLb £§)i~;35ji)a)* £§)&/«« *%JBJD<so wmp 

p§l* Geu&BuLfjD g)t-^g)ei6/((5/5^/ n^CLip^m^u i9iflA(§tb 
iBm *g!(Lg&& t &irj$s8m& fPotential barrierj at—B&i Q&&>6U 
&jb@ ^v^^t-tb ^jL^imQiqmm ^JDJD®) §i%°m G&iuturrgi. 
ffrmGeiJ, &usi$prg>rTUJiJi[rm Qurrj8giCu ofi tudiim utsj. , &&>$$ 

&h.tq.oj&rrm £§)@£@ifl. ^uS?|pib, ^@/i«@ ^supmpu 

jsf m^i eBsbr ffrr^rrp-em ■j£l9seu3& /Noimal state), si$$?RmM- 
L£)@§!luuis}-ULmm &&i$§}[r *%j,jbjD<so @lffiL-.uu$®)8sQ. 



1*0 



«#|gl/«<£0 Qu€ir0aLb 



kuantum mechanicsj <$f,£)uj<si]ff)c5)m <sB$mdsrr£&Qg$& ^esan 

&$rf®j€BiL-i$0j} Q a trem® m m 6$($ g}<9i6tfljr)(gju u$®)rr&, 

i5c5r@/Lb $(§LbLSl& Q&60®yib eprt ^Sft)iLi/Td5 /5>tu> «(t^^so? 
3n.Qw. Gwegjtb, fBrrw <&im& ep(§ 0Ssotunssr ^dsoiunrmemb 
mj&udssr Q&tu§i G&rrm&TisorrLb. ^®)«b, <g>j&<£6to&uj epif 





W (6) 



«u 



GPGP 



«9loo$rretigi, g)frafer® s^&flLi^ib €8l€Qx<&QurT($m&8si!Tu LSM 



$. Qg}iutio LjGoa «cMr^if — Zeiss field glass. 
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L~&ma®ft<so fPrismsJ 0&tpffiswjDgi. &($ (SetsiG&rrm iip& 
G&rrmru uLLt~.&g,$™ (Right angled triangular prism) (§& 
Situ uaeaiisieiflso €£<mn)miB§i e^e&i Q&f5i<gj&$rr& G8(Lg0&nr®), 
^Igt Q&wu&;& fHypotenuse; GiLjbupui3e0 4 5°-^)su eB(L$ib. 
GT®$6S)iib,6$ei?i «®si)««b eSl^iuSlmui^ fLawof refraction^/^u 

^ @) ®>, *® & &!fltLirrm 90^^(75 /juld G&iljiljw; ^iq. 
(MirrorJ GturTmir^ Q&f}£$(njUULb G&iueum&uGunr<stir(r}i 

girpib G&m<suujrrm ^«ra/ Quif)<&rr& jgj)(/5«s@u>6i/*»/r 

ILmQ&(T($d$& LD(TjBJD(Lpti /563>L~QiJ(75>6&/. <$><&)&, ®i&^ 

tsl^uu&Zsleo (Total reflection) &(§ @j$uj ^orsy ®<s(iliurrjb 
jD<so <sTuQurr(Lg§ith &&fl jg)(/$LbL/ri> npuupui$m szsaGt- 
«®0£/ G&nresmi$ 0#@u>;«&©a> j|)oc^ g?© u$«# &$w3frP& 
jglji)<& tLiLi^^iih &%o jS&r ^erra/i;^ erjbp^frfQj g)(7$«®ii>« 

QarremcruQuji)<g®), #®r5§l <sujB&@&fl fglprir.L-rr'sugi 'uiLu* 
«<5«»^ as(r(5)(75S)S?# Q&Gtig$ &i&(b(gjGiQSQ &(T@nrzrmn£>nr<!£* : 

Q&eiimm<sq ^mrsstLDaSso ®i($&@)GfrjDmG<surr «ftfdi.o/ara/a 
«ei/syfiTTa/ \&}GUfBJ$&r smGi~. Q<F«i>jj>fib ^«^aSeSr ^jen&jth 



&io wira®} ih, Q®j®fia3L-Lb iLjDQ(n?Qf) u LLL-&& §&$<$£ &L&LDira 

tutr tbjB<sQ®sr wilt^^^fb^ (Horizontal energy level; @">«» 
ld/t* ^m,mQ<£nr~~~ < *£&GGu , *%h<sourr$ <s$&g&<s& ^rbp&> 

CTd/«t/«KT0)/« Qx&i<5V&r6ll «^^«LDfT« £L.mmGg!T — '*gj&JW&r®]& 

&®i®]&T$y ^sbu/r^ $&€ft&®ffm ^&i?#<2S)5#@5 ^^^wnrm s£«$ 
«WQ§&& s}F$m ^0jbGs/b/QiSiffTg)i (ggyffiGuj @cg«@u). 

jd «B m &j$&filui$jbQ&pu <gt$muu($<>iim<$iLjib prrth 
&rr*m®)fTib* 
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Sl%»o &&*.$$& QwfTy$lu$®) <9h.j$uj oBsupui ^/«gir- 
eb.nfilm GwnrjftuSo) 0<7fjwu®]th Quhtl$ Guujrf&imuGugu^o} 

LijD&g><smi&UL$egifm ^miL^^mm 0$somLD&8srr ^crmu^fi 

&rr<3Q$$&> 65/r«ffi@pd) ~^<§om-nr& gfmm&eifim ^meBek ejpu® 

Q&rrmm Q<saem®ih. <%<&£)» Sj^&&(§€&m Q&j6tfiu Lfp£ 

£L&T6irQurr(Lpg} l£I& Q/u^/swnr« ^^miDrr^mjD^, &(§ 

^/««f?S5T ^JDP<30 GT®J®J6fT6l]<9i Q&Gl}W&T®l r$J 3$ & LD fT & C$?r 

UL^iTLbepiLb, «$&{£$& Q®iefi\uLip&>$6d arT€85ruu(t)i£€$iih ^£)oj 
cr^u® 0Bsomiu sijsfr&um&u GlugySSmjDesr; sioo^msugi, 
tZ?«« <§ jygiltfj &rr<so ^mr^Bp^sk sigi Qsu&SuLjfoi§l€0 e$® 
Qujf$uJuQun)]&mfl)£0. . <%,jb/D&' . ^mpsutrai<sqmetr \^eo 
unrg j/<g5<sxr<95®$L-fi> gD® u u m $ <$Q l~ ^,jbjD<so *&}0&i&rr&eqmrm 
j&afurr& ^m&rmstflL^Lh @lm&F5&tfil(Liih €r0u®0dso iBm sf$a 
usrrs @£i(njuu&®sr Gu>clu£>6sh£*<$@ eB&T&&ib &rrmr§>l<mG(njtb m 

Si— IB 



i #4 J/@i/«af«0 Qtjmr0Mih 

iBm &j(L£&& ^pdom& @mrrj£gi4 Q#rr€m® Qa/€tff&upr qptq„ 
®&rjDgi- «-^«Gsi/, ;g)€37ffj/ *<g«DL.ajL$) «aSara^ (Tunnel effect; 

«L«?T6iT€3r erm^ €T^ffuTff^^uQuff>pCourr^j^ib, iS)/5j5<£ 
&aGmuuL-$'$M&$rr-m.SL.m€trg)t : @rru> $<$&(§ *&!$<$&, ^eb 

iS/fl«/ Qtfiu.^ *$frLlt-«55xtf tu Gmk® &<skg)i j$)su<fci) 67wu€Sr<$ 

Qm@xmm &65fiwmj&6ifi&) Gu^ihumsonesrts^Sk} tLsmemuiuSlw 

fampasr. GTQsfl®syib, j&gi&<sisi&tu &>§$$tu&iS>tb Qu(f^Lbufrs^ih 
j$u>&f§u Lfm^sij^mSso; ^rrrrmrib, *%rb{DG®m <j$mjDji t & 

vjbu® 08s»iLfL-.m ( Decay probability) Qunr'($jb&eu£rr£it 
m-metr§i. siOGsrsisfl®), ^i^^msuu §>($ &Gsflu>ib ^tf««^ 



r^/fiti/ &itgq &t®m}mmrr«o\ ^mp^rr^b ( Cosmical time 
StandardsJ #*.*—> SI<&&1 erib&rr j&mL-{LpmfQ£ Q#ttj«b<s^fl>«@tb 
j#8n>L/L/«*> L- «mus iLjL~QmQtu s^mm^sr . 

&jOuutTm tgi&G&ujsSlsb ^^&m(§eB^mg#tb ^p/oo) Qa/fl$ 
6Bt~uQug$ibQurr(t£$j t gfmeu 0&y}B&rjD€sr. ®&®&* 

t$tLL~fT& «jS)/f «fer Q«usi^fiiSf(5ib &®$wmi&€$m &i€Qtx-wrrtp&f 
&m $(7$ &«» ^^^«^ft^®^ 6£(/$ ®«t> ^OT(p#err«u«»0 
uSjtfri> ' i&ir $&& giat , si®Jpi$®r d§&& &go &4$LD&m@mi 



2$g ^jgpas*{/5 Qusn§}>&Lb 



e&m&@iM<$n}(&> f§rrw uujmu®§§j&uj <&j(!><g &rrrrmrmi&iSsrr& 
Gimrrms® rfC.L~!r®a>$fr &?<* £j&<@tb <£m&&Lb &®&®> 
@iu®)rrg)j; ^loo^rrm^, m<so&LLfjrr<£sr&dsrt Gsu&fleBSiLb &s$ 

g)|3aj *iMm ^($^g> c£|.!jw' wmu&i £§)d?3a>. «rcffflgyti), 
«raiiCirn-garafe Q^6fffsB(^m &pftLLfm &{§$<£&& urr^Corrrsk 
\m$srt Qw®8eB®tb &s$u>i® &>{§$& l$Lb ^puurrssr Qeupjr^mm 

.derita® 1 * ^g^CMGi^^&^t^^ (B^ffiB^f ^odurrg §)&<&i 
jcg$9<3>f : ^gff/fffffls ^($L&rrjDfiu> ^emmutuSIm fg!m(igw 
Giij/pi &&&&*, &egjj&&(j$eB&r LjjD£&mi£ULSG$(n)jBgi 

L}<smL~~mtb ^oo^L^&n <&rTfx martir S oj (Xps5>ff>aSa) Qufr(f|j5^ 

^fbjD$8&Q*jb0Mnj£$ ^$&$$&ffljQgy GTGsrusy Gunrgtwrresr 

L-gtGurrev, (gjuj&iBw ^Gowgj &<m&j3&ifltL}Lb ^jbjD<so Lfm&fl 
gSskin §jtu&) e®$&6fikwuLq. 4 Statistical laws) (§l&mgl&®r 



iqib ^jbjD&o ^/pj$LJu($&&8i£Fh.uj-aj<£rr&&jmm§t; |g)£/ t$LL 



prrrsisffm um&lfb® ®d(§& $€&&$&$&& <^>jbjDG®&r u@$ 



Qmtr€muL<B&<§>& 9(3 wn& mun$uS€sr gjprLLmL^^ &}(3eu& 
#®dt/ J^«r (Dipole rooment; &*(&& $Bsou$<s®(3*®&uui. 

tfvgyth V^du/rafStronge^ 

0%vu$isSl(§am Genmu (^mrru3m f ^^oeBujp^ib &jb$**r lBsst 
pmSiuSm (CondenserJ ^i^«®«®6s>t~itSa) *l#*$8so 
GGurreoLL® ^erreij Lbtr ($$($&& (3aj€wr®tJb. 9(3 Lf«Yr«f?aSa) 
,#&tfds«rfltf&r sLmpuLf sigar toi-*r.m*tiSI& pn-sm® <m®&@)jb(§ 
fFourth powerj €&&& #wLDrrmi$ffetr£i. t$ilL~rr& «$/f 
t$#gBssr st&D&Ssfru Qurr (&■$$&}$&? fgiBftmiD epGtr 9(3 Co«up 
y/TLl@L-6Hr ^^SbiGuL/zr^G^ «-«**«# j;; sjoo&rrtoigi, ^^gj/ 

minuirrm ^jmSsv; ^^<&^ooQ uitlS 9 sr&ffurrp'rrm GinjoGmireh 
etou QuJ)fQ j^Gmmfiw Qmnmm& jglSsou ut8>&&0 (&<**>$ 
(Thearetical analysisj ^rnL^mpu^—^ol^ ^$fr«/-«r«OT 
«wto ^P \»®*.'S$@ e8Q& &imDfT* iLewfirrji// ^«(3«w, 
%m&!5&i$&w V&u($i0i8sd (§(§ '■. : «fl®.£fflS^) QtoJ&Be8t~.u 

sh.i^\u ^pjDS®®* egjs&rrLb <jy®«£),/&@5 ©$&£ ' &iLtbnr* *_6ff 
«rrjy €jmu§i QujDuu($§tGsrrD§). 

Gwfb&Ljflioj ^ffniu&®&m fConsiderations^ Qurr§iu 
tutm$, ^«W€u siGrweft yimpuSeo &fi\iurrm @)(3&<g>& tfrc»r^ 

iyih rfirrib &(§$Gw^®tJb.<siirrfflmw*3$ 
3- miQufr u9— Fcriui 
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$($L>n1gliDesr LDrrtys 0fo)tdle6!(nF>uu$rr$ pn-th #mi&jbi$$£j& 
G&rrmrGi^mb. cr<stflwyihi useGeun)} ^^/^<a» && mm&etfeo 
fp<suQeiirrmgia<§w £§)<g»/ Qurr($pgtw er&stgji prnb er$ii 
unnm& aput.ujrrg]. ^gp® LDrr&a, si^i^LDrrm gesAuuilu. 
GeujbjQ}mu)&€h ^j^uugrrm mtrih mgjiifurrif&ai Geuem^Lb; 
&-€mes)U>u3&) si&&g®&uj GwprpimLD&en ®($&&&$ r rm Q&\u 
®mpm. ^«Gci/, &€&&!&&$&&> vpu®r§8a) g)£7W® 
anrijmfia&fiesr Qu($&(§& Q&rrm&ujrT& g)®.** GsucssiQld 
6Tm fsnib eT§!lrturrrr&&GorTw; ^jwpfgl®) (zp^aj/rcujj/, ®!TlL 
es>i~-$ §1(§m$ @®uli $jD6sfle6l<3$gi SfWf§iu3L-Lb Quiy8im 
JDgl! {§iZr™0L~.rraj$i t Oleng® &$£€!) ^ppeSlm %}$&*&§! 
*&($i&$ljb(§ «#£># &wiDrr& 8_&TerTgj. 10 ui—Lti-2$ ^ajtl 
arrevrwaaflm &($&&£€&£& mnriL(ii)®m(D§i, ^&Gsu,^^ 
L!?Ci-iT&&§)rr<3;2srr QsL?«afls#(5)/Jb Qurr(§Gfnnei^m ®m$$ 

p Si. &tt sivreBm ^®#@ (Power; LDpG(yfr ^meSar 
^($i&®jbr§ e8 & <& & ld ld rr & $(§uu$rr&iLi 
u rr 98 m m u Q u p (&<&, <$ p & <jy «r «y * &rr 

(&6tro&m ^/©«@«&f7 <#q>isv; ^aupiflesr ldl-.&€S)&&&ii) 
§&%sm ^ujfw&eifl®) ujgo/ Gffiujgo) Q#m&ffujLDrT€sr§i; 
anrpremLb, L£»L_#«»#<95«fr fp&5tGq$QL-rrm pqi ^(j^uisl^ &ruti$G) 
*~0Skl Q& n emuL (§&<§&. ereffGeu, ul-ll-23 LDL-&as>aiTmiu 
("log. Tj LDL-aona EaSlek &rr[fu6ti(GS)&ai &iTLL($t@imp§i, 
J§)/h/<$5 T ermugi «$(«9^ ^etreijm6ffl&) ^etr&&uQujbp ^«opr- 
eurrLpmevsi ^jjSlsiBmp^i, @£T65w® ^lumia&fle^ehm jy«r 
o/.* §ii2-i—mi8im fScalesJ 5 ermp &rrrjrmsBiLiir€b Geun^u® 
®ssrpev. &rb$rTGu$)- t gi($>6 ) <3 «9$ /Fifth-power law; Q*ti 

€TO)Q)rru Qurr(§&Tm(§r$Lb ^ujisjs^L.m 135° fi.«rorL_/r«@to 
10. ^sw^/s^z^^ri) <J&ppeo &®$gi&QarreiTcrruQu{r)iLb 

u9l-.u Glugyeu&rreo «SH&gi ®rt ^h ^j *&($<$ p @Lb iStBG^rrtf 



i#0 



«#|p/«<9S0 G^m^lmib 




(fcg Scafy- 



U.L-ih T 23;- ^jtujoesi^ajrrssifLt Q&tu panas (LpswjnuSt&Lb 



GMrT®4>Q$&§)€siL-u$Gm)Qiij ^minBm/om; {gjcrmr® Gmrr® 
$jDm&mRm Vjb#)'-^p&& (Tluctuation; &}<sne8dM$ $(§ 



9(5 *<a> siinruLiufr®*<3fr- 

iLftbGmrrsssfu. &qt,&iw Q&tu&&etim wrriuurr®&8ar(FormuldLt) 
Q4Ftm>B<srf}esrg}nb simrL„{T@ib (sSSsfrGurr^&T, Gu/r<7$«wr«>iA* 

93 IP" -> M UX«« + 3 He*. 

ersm^yib) ^ibqs @$u$m ^jpem® u&&imaiefilc$iii> ffiu>o&fa> 
turrmGeii€m(§tth. 

er®&$l&&mlL-.n'&, Gurrg-^si #i^i 5 B 12 p/f cro>,&tL 
/T/tSrjt Q«*/6$6#iL(5 mrrfrueb <^gp/®//T« 6 C 12 ifi/rgySsanDj^ 

®&r&0 : -<«##'*& 0SsouQurr(^em&s)un^Lb uSnr^/rLLi^ofitb 



202 Jqmu&&(§ Qu€ir$l&U) 



(UI) ^rr®as Gjgrfl®!) «$igp*«(T$ t.® 



t§mtfiumw&err(T<gjtb. me$^ihj &pQ&€stGw QubthQurr& 
£)lLl-&&l1l- ^recmtLifrrdssi Q®isiflGfi}(j)nii Gl&iueSIm (Dtfy^&u 

*3tQ& eSSsfTGii&rresr tLesBrL-nr&m/ogi; gjftjBleo eTGtiaLLprrrdar 
(^tlawiruGugyih &($ ooGumlL^rr^sr tna>piSu^Gurrso) 

*&eoaLLp-nrm ®€8ijDu3($i* (Electron capture/ «rw/p/ wtpmimu 

Qi$fr&& Qu0&eoGm^®&;&rrfr^ ereod 



$($&<§& &tr ereoaLLprrm ,&impu5(Bi O&ujtuuGujbp «7«>«l1 
Gunyfftmjr)^. S§)<&J»/ «T<s«n> aj$ltft2ssr &.€imL^rrm^Q^rp^; 

gjGaprrGt—rruL] (Radioactive isotopej *&@5*-o. 9(5 G«/rsir 

*#$iu ^il«(5«/-nr« 8 Li 7 uuTff^S.esrjoff. j§}#Q<yaj**) 
eB&rm ^ ld Mtrajurr® £§)^/ ; 






2 4 ^gm&atg) (o}U6tf0&tb 



SFUiiutjb &1&1 $rr^3)&eytii fi&ipeorrtii* <=&<!«)&/ ®&&$ Q^f«u«i 
««r* ' (Artificially indueed nucle&r transmutations/ «rmm 

(IV) Gapuijperoo . . cyx»pu9flu ^r#rL.uQu^iju) cSjfpaa® a-© 
LDirjfrjptiiaar. 

ft/«i/ff g-#ffao(Sijrrir© eresrjD &i0GBfUW0(g)(r* Qu(tr > ihurrmG®i& 
«aji/ 90 #*<& 4i&jb(§Lj ufimur* ^£p/«*(7$afyg)€i> Q$u«fl 

11. ^Bfl)rr«r-Hahii 

1 2 . *&lL/t/t cfea>*fr-Stra$smann 



Sunrnr STsSiurriflsii Qd>nr<su <$>•*> ; 



o • 

O A ° © 



# Protons 



^gmiSp® #lGUMrrjbjn& <&&**& OPOSISI* ufr«§a$® 
£)«W7Dg/, ul-W-24, ^i^i&&($<$esr ®(5 $^<-£ ut-^«a>£* 

«fl$/«rr«r fimLrrtrmai&ntULb LjGtrrrLLL-rresr&SstriLiti ®$C>&® 
23. Gurr jf-Bohr. 



206 j*|p««(i? Qu.«r#>*i2>. 

rfgi.Ljrffirf^LSa^jr^.fForeiga.iieutroiiJ. §>© 0<r *<&&*>£> 
Qu&8*p#; «** iBjd® «««w u>jbe*>/D*J *f*«r*©t.« 

&&»$>&* Q*m& SUB& 4k&jD& i #i*><§&*r *r&vrr£ &*®t 

«SHgp&ai® «$|69>i-Uj& OsyuunSSsw 

Q«/T«Jr««>* (Kinetictheory of ga^s; tf #s.4nr Qui/rCi$. -u^^/r 

«»fgf .j#4»ttjfr*«j3»r«r' -&efa'i£&8all& . ^«®#^sb (Interiors.) 
«uotot Geuuu 08so(LjL-m ®&§ime(Tgi er«r#j«t(--# Q^rrcb«u 



^l<srrsij (g^i-rr&aiuGiLJfbg) 9(75 rgttggieiflujrraa; &.pu8or Q<sf(UJ5/ 
Q<S5(76TOri__/T«t), srrprmr arnfitu (ipmjr)uuui. pm! €T$frurnf& 

*QfbjD6Sluj8soLJ Q u n' gjt££Gkt'w!TuS& '&$$£>'■■&&&' Qw*$ ' &(& 

(3)efi{TGi}<SSiL„8\mp§l* @IW &LbUJlb, g)iJS53Ti_/Ta/dSi/ ^/<B(«ff>d> 
G)«176rf?Sl/(75^€i) 5fx®£XJ. g)tob6U^6^LlL_/TSi), g)«W"Q@)0 ^««T 

GtL/£j/£)6W7Dj/. @($<s&&&§)lGe g)#Q^tt/sb Q<siiem&ipeo 
(Incandescentj 08sdu3^^Tm &($ gimfimm &£&&&&>■: gftjb. 

/ip®a*3>uD :Qu|bn£) uBs5r ^jabrfiabsfr; 

^<mH&s(nj6BSssr& ^trm^su^p^u uujmu®£§itu gt&eh 
i£l6W®^Ll.L~L£}mn!)} (^(nj&gjLbGurroggj i&rr&^crLb&rrm , — ■ 
^oo&nreug} *y§i §&(/$ 'jglj^iLa'rT^aGeurr st<so®>§i ooQuml.i_fT 
(gp&Geurr gj^&^ibGunr^j^/rsw, — «sFflp.p Qp9sesrnr GB&iifl&$ 
G&iLiso &<sis)L—uSlesrp}& Q<£rrL~irr&§i 0&tp&®>ah($iLb, ^(g)»), 



208 jfy $®$i <k&(§ Qum03>Lh 

CProjectilej ^|pM&"(/$6$,©($ Gr$Qr(T&u upf$gtf®j(§ifaQurr(t£§i 
&puurr&, u^^unm ^gstpi &&'([§& «6ifl&) — «J^np/ &&(§$$ jb@& 

@jriLt—U>Quibp <§p*sir ii9« $Liu{fj5<& Q®jrr®)LL($i &\mm®j 
&®trr<so Qai<9>mrr&> (Lp($&&uQua)i&&) G&/6W@tI>; ^g>fbQi&ew$ 
$lLl-.lSIlL(B& GsFiuiuuGujtjD *QiLJ#(§diuS&S)G) $j&8m Shafar 
l-ct&B a9i-.«)/Tii f <5(**nrfr«RBrjd^®«i> iAdres)/riLi-ibQujbjD 
§j&<sh&<s${$$)60 u9« gjG&ffirrm j^m^jsis&fJeo iDiLu^^jiM jyggp/a 

&I&JD® u>n&®$ iBm^irCt^ih Qurfrf$crrr$ $}m®r&(g$m@ 
4 iBm <£!<!£$£ sffl®m' crmu§i ^sfr^sb&D; ^«Ga/, <^|p/<& 
sBm STfB&u Qunr(§€msBLD - CTOT gnp/ «g,'as Gffl<sfa($iif)rr^6gfLh 
^(§uyrrrbirti<5u&fr)(8) <3j%yjf)<s$>jou uujmu®£$&Q&rrm&fr<x 
«*©*£. JoGurriLt—FT&rmeirn-eb, sioo&rreugi d5/TLorr««^l/f 
&mrr<$o t u^auirm «#gp« seasar ^(§iprrjh{Dm]&*$fT ^i<s®l~ 

LbirpjD&<s®&u ooQuiti8 T5 (sjmumf (Lp&m(Lp>@€drr&& Q&i£j$i 
«/riltf^fr, c^uS^i/Lbi Qu($ihurrmmu>tu!Tm®jjhjfile6 j§m^~> 
p-rr&sr ^r gp/ ggrffigffl@M6?r ^ssr^il G&ri'&g} e8®£lssrjD$i; tB^^iu 

14. Ou/rO^-Bothe. 

15. oIGuitlB - Fermi. 



$jujma&!§lm &rr[rmruirr&$L0mi~n-€®sf6!^&®(!3 &<teottJJbjD&n& 

GugyG&efo'fDgi; §&$& $p® $iLj } C.<Trrwr epir ^rsosLLcrrrSssF 
Gme^uSiKSu L/(3fr/rtLL_fr@)<s5 LDrr'fffS&pgi; ^^/^^O^^/" 5 

wrr$€B($i&<MrjD§}. 

^^/««^(piD/r^syn-sb, (giG.piusiSJfib ii)s5r|p/r{-LL„d) Qupp 
gi&eifi&sru Gu/Tgtfssr^zS d/^/tGflijaiji qpsSiuj u/®£)&sru Qug#M 
$)&&», g)«Sj&® ldo"(75>«, Qu>^Q*rr&ty&m 0i^C-!Trrm&G<ar 

Mnr« aL<syrcnw; &irrrmrLh 9 ^/esjcu ^jgte? C/5£T"> st&gl* 
&($<$&* <$i($G& &mj(§®6srjD<ssr. 4*801, ^^<s«ss(9a/rrst> 
^6»6W ftcwptf?® Q&ujtuuQugti@<sBm erjhu®08® sBmrr 

Jlfi*i&&eb!Tj5* ^PPi#*~^ ®0*@** Qurr(!g§}g>rrm g)^ 
i_^r Qurr(§fi>$ithQurr(Lg$i <m$! - prr&£$& (Resonaneej 



10. Qu8<s - Bethe. 
jy— 2 4 



% 10 *$6j§pi&a(§ Qu€fT0atb 

Q&®<&& a-il*«#ff*ft (Selecttve absorption; $&ip®<smfDm; 

u.!T(§iJb $rrw !5<5*r<§ #$$& $>&£!* ®luGurr(Lg$! ^{SsouS&ff 

#rrrtueom fFunction; *%,<&&; <^#G<&/, ifl*«yu> ^l1l-id/t«w 

Qu/r(i£^ *&i£l- J5W&j£$jb@?& G&emtoJUJfTesr &Lfy}&m $<swpekj 
Qug)j&eirfD®sr; Sil&& ^ds^u^w 9ijQuurT3i &m)j&m($ 

gl^&w ilemCgiLb Qlmtl$ Guujft&gi& &h.j$<g)Q) , ^pa^aS 
<g3>ci) $ml-prTm 9\<s$>jdu$® G&tLiiuuGun)i$<s5}68r erpu® 03eo 
iBm '<#§}& ld rresr G^rrsm^s» ®L.mm§$. ffijdj&urrnpi d/B/tOa/ds^ 

Gajil®* fNuclear cross-sectiori) ffr<sBr/z? (tpmjDaSso eS&nHAau 
Gugy®®srp$i* jq6mi®&(3&&<fa?& G>&rr<sfrr&i&<sfrrTa<syib 9 fS^Li 
pfrm9>&nu q<sn$ffi&mrrm<5qLb «^©«/DiS^j/iGJ^/rew© SjsujDjS 
6^6»i— Gtti €Tj5$G8&iiirrm s&Gft&tLjw G&tujbuL^ddtsoBsv erssrjr^ 
&(n>gl(fi®jFrui. ®)$«o> Q&rr<sn[si&€ifi<ssr (§£}&(§ Qa/Ll®«<35«?r 
«T«sLfSii«fra/«iBQ«<si/aieifra/ Q u iff ia <ssr wira $L.mm<siffQ<surr t «jyd/iajar 
6i/« as<siifiu«flsi/ <&my&&($&8ssT (S/517 «S) Gjsrf^^uu^ erujtuu 

$&&qLb ^)$aLbrra @($&<&Lb. gftjbfi iDrrglfi ^rjburrLlLq.ei) t 
Sa/siiSa/0 (3/5/r G6kjami&8sfT&G&nrmrL-. fSlg^tLonresr^^A 
3app<surrff)} ^^g)/<s &($<& <£(gff tfr Q®j&jQ<sufr}) u(§Lc^merr 
^p<$@Qaiil ©<£«&>*■ u Qujdj$(3&@&-<§$ul9l1l- G&marttu 
LDfrcsr (^Lp0Bsou3&) t @j!5& &}®$$}}&&(jij& @^«^Qa/tl® # ^y@)/« 
a^site sL.emmwajrTesr SV14.&U &mfl& <§£»&(§ Q<sul1®u 
u$u<s®ug&l- 10 t 000 LLL~rsi@ \gi$&mrr& ■ j^(75««<s«i(5)u>. 

g)0«s@ti3 <T€sruj/ Gu^LJug^ear^^. ^45(69 si)«£fir63r j|)/5 
$&ip&®<ztotu& &GmL-.0&& o°oQuiti£l ermufnf ^g^ilrrrresi 
mefilm (p©j«£<55i^ ($^tlp-iTm&m - ^6mi^n"&&uGug)iLh 
Qurr(Lp§l <&i®jpn$lGsr Gsusib \&fj$&L£>nrm SLenargn) Gsuuu 



3t5!tGGu&&§!ijb@m (Thermal velocityj <§m $&(§& Quftj& 
iumwui3fasr (Device.) (Lpgast (Lp^wfras msnurremi—rTir. 
i*™** jSl&L-PTrmaBstT $tf ^eowgi Gldq£i& (urrpooiSa*) 
GurrmjD 65>$&iL[rgg8&r&iG&irT€mL- ffi@Qu/r(ff6rfl^/rC5L~urra/t& 
uu}. G&iu$rrnr, $j&/b& GS)&fQLlcrg§ttr i£U<£ &lpj5& Qurr(§ 
€trrr& v 9imLD®tfojDgi; 6jQ mafia), &(§ LjGpTnlL^rrafittr 

@j# &LDti>rr<9G ^&rerr§f. ^ssr^^ib, LSsrrdB&si^^ $rr&<g > $eo 
Gotfi&tr fi9jg)«&rr GturnLi^ (Laws of elastic impactsj 4^/6,© 

u$)#e/ii> G&m&rttuLBrrm ^«rouD/g^/efnsflrtfir. ^^^5«D«ttJ Qtf)£f 

GkitTOST l£llLj > LLp-fr6fe&&T p/t ^6^««06)SJ<53)«i> ^tfWpU^® Gt&UJUJLJ 

fiff<F*«@«rr(p«rGiL/ «#/$»©/ (yiffl&muGugji&Impesr; *9{ m}f & 
«(75 (5L./r«tfuQu|3/ ( Sfii) (§$&§l ^rrf)Gmm(Ssu ^rrrruju Qujjb 

iD^P® LLfpi&dsoiurr&Giiw, €p(§ iJtimg^Lli^diGujbjr) gv& 
BstrdSlL-. 9(75 i§)u£LL[rrrm st®*<surr trp ^L^rrssuQuj})/!> Si^tis 

eurrm ^/@j/«««rf?6U 9(75 LjGcrnrLLL-rrm ^zvevgj p/f «^«b 
/-jrrjk $/<ssfifr Qfiiicrf?a/0d5j,j/L-.CTr cr^u©!!) ^@/««0 «.(Tjlo/t/d 

QurreoQsa > lS&u Guifltu ersmmfl&m&uS®) i^m^jn^t^ih 
GujbjD ^/«fiffs^ipib iBmG$)jrLLL-.ihGu(fif$ ^ama^ib *ai$m 



^ppeomdsrr &i&fiuugj LBm^th %a3tb. ^(^eo, 1,000 Mev 
Gurrmp ^J^UD'rear^/Lb, ^^$@ (5n>,g0Lb 2i.mm§iW!T€m 

CCosmic radiatic n,) £L<»yr<sww. ^&<£m&uj gimG&rrresrn)} 
fj&tf* \&im)ia&(§6$)®J4B giras; GfBtflL-L^rreo, *gj<£$cr&<@)<£GSI<sk 

(3ji~rT&&uQujb&l eremiesBirbfD qG>prrrLLL-~nrm&S$triLiib /S^lI 

&($&&&, eSl^vu jy®mi&&(;§&&m Gurrmrp u<$t$wrrm &l®)gy 

(Emulsionj j5es>L-Qug}jLbQurrQggj, &jGg)i&&(§& g?a&r&en 
^su®a8sn &^mn^rr^^esr pesr . &&&& &&(& gyeoa&u Gugjiib 
Qurr(t£gji (T)evelopedJ ^<£<#sy®<95«fr ^<sm^jm^u L/6V(65)^«r 
/DW. fl^'a^a^-^'^p'-iSlOwarw»" '■GaiihOuwr» 18 : eroairu 
uir lfl swp \3ij$(Gi)if&mn-G0 ®jmrt&&uQtaijbjD§i; «sesisi €m&u3 w 
Ufiugaib 20 ^&/($L„cffr G^/t/j^/ u<ss$ujrrjh$w &i$<®ifmtg$tb 
,&€&& ^)^T@/tfc /5«fr<2?« Gi0Li3L/fr©^3«# O^tu^esr/f. ul-ld - 25 

Q(($&i ^i^<k &IlLl-J&@i1l~. r&rrjbu§ji gimmateh ^|p/«#<25$# 
esftssr jpiis t $rrrrGBiun'm3>u' f'Evaporated'J Qujbrgim&rGsr> 



27. i5'Q«r.«irQ/;-.B]au*. I?.. :0«iiib8u#/f .- Wambacher. 
1 9 . GO&fruurf - Schopper . 20. ua/«i> - P.owell. 
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(Transmutation reactionj ^mr@i@ijkrjD§}. gafiijuiLi— 
&oj(gi&&f!G$jmm GsuGfr&f} ^ismGums^^e^m fSilver grains) 

«0^ ^«6fr<K«rf?65r G pir Geu&?m&®fl®s?imL-GuJiLimefr Gtojpgp 

<3«j«LO/ra5 &.6fTGfr€sr(8<su{T 9 ^®j<sum&i&mGU6itGfr6ij ^anen 
Qu)G065l&rrau ufro/^ssr^esr; ^s»si/ 6$Ll®uGu/T(<s5Lb ar$>/(g)d) 
^siia/syro/^^sL'ei/cfrsi/ /g ®rr as rr s G <si/ asJrcjray. ^ttSssr, ^^ 
^mmrm&J <stgq®)!t& Ijglm #&$$$$& &&{QuGu{r$&6® pm. 
^&>Q®j t Qu([$LburrmmiJbtLjnr$sr unrsfog&m QLLi~J&&tLL-> 

&immm&LB& i ®) *S{€m\&&m dlsrr&jjp^cb' (Nuclear fissionJ 
€Tmu§i; Sioo&n-eugj, ^m}f&®(§ (g\!x €i$! L-.rr &u i$meijfr)i6i)gi. 
$j&G&tu<si) Qu&ffSlek ld &$&$<$) 1938-^o) apr«sr, «fuCyrrcfo 
to*5T ermp sfnSl^ff&otrfT®) &<smu.($ujL) Qujbp§}* J§)#Q<f«j 

Gorr&; ^(as)eo > <&}gi) (Lp(jp<3i/j§/ii> ^J$/f6i/ G u $)&&*(}}&; {jj)& 
&6&&UJ <£i$rt&$!So5f uGu rpjtb SlGfTif&§\<9i&rrm j/ot (£««uQu/ry ld 

®(B {Su^prngs)®) &rTa&uQurr}}rk&rreo Qu(^uDUfT^Lh &i& 
em^eBeo, ul_u> - JJGJgJsb, &rrLLL-uGujr)fr$mmr§&. GmrrmT 

/f «rftiilL-. (Elliptical,) «i//f ar^s^u Gu(p)£lGsrjD&* /f «r«wtf«f 



2J4 &w$J&®(5 'Quarf$l£& 

GutT60~~<g}LLL-.&&LlL- /5®®$«» ^* aLD&^rr®, gJ^uSsb 
yiD&@e®n)tL> ®® ffiAurrsimi&Gfrrra SL.mL-u(B&l<tir jogi* 
uco fi^tl p amatir Qe>i<sifl<s3L-uQufr)!&*orr<sb, ®prrrtu*err 
TSplinlersJ ujDpgl Q&&epi£l&rjDesr* 

Oocooo 

ui_m-2G: ^®/««($ ticfrajflj/^aw «Sl«r«^aij^. 

«J¥«p/i*($ 6$65><9F«tffr iBmvtTij d&eo&tgj <sB®5i&#>mrr<sd €r§Hf&mu 
GuyiSlmpnr; ®0£ gt^itul} s8m& sim»**®*®™ 
aurr^^^LciCJ^^fikifrp < $}§}aufi&£imp&}; &rrtrmrtb, 

«8«><sj@ «^«»jf iSBmruurrpjDsB&ff (§mjns8&sr *L.em L^rr &<§£tm 

g)j5,£<& sfe^HL-«Sr ^m^js^c^sBesr 08eouLjmL-miL ^^^/«wl^oj 

«^€U«(gj «SJ«d* ^sBrtfpflBL-ttJ eBSme&dswjB ^nrp-rrmuatr^ 
*L.mr(H > ibuiq. Q*iu$jgSIl~. (LpySlesrn&gi* «$/©&**£«&* #(/5 ^jJl) 
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SL.m€tT€isFmsrrm g)eb&tf. frQJsgi&&fTLlL„fr& t &j[fl#rr&6ii&T€tr 
ULfGfresfiiu g>GfrrGL-rTULj f 92 TP 85 j 90 rgu^ilfrrrSssr G&(ipisi<& 
SimjoGuiTopgi ^oostf §}(/£ WLLrrnrmsifiuj ^^/sii/rjjo/ti, 

trrresr&anTaeiiub L^vte^^eorrih. @^# 0&ip&&iv5ldzst , 
92 U 2S5 + n T -> sg Sr 90 + M Xe T " + n* + oii 1 

&gi GjBrrem&a&r &iibLja@($<9;(g) ^^LjjBiibasffiGjZjLb <sFLDU>fr&i 
€TCTf?@//Jb, ^jojeurri^ (^jjSIulSlLl^ <sB?jffl^&%sn$L.mtL-rr&(§ 

/^^C^rrr€5r«<(a5L.fi5r ^ «w i_ rr <£# si; rrib; ^d)co^/ Qsw6iiC5fi)/ffy 

em&uSei) jBtLjtLLpfr&G&triLiui A.cm ' L-.tr <&<#«/ ih Q*tu(ua)rrib, 

erfftressfi&onsiLjefrmr GeuojGeugy fiesfiLLisiaeiT tL.GssrL-rr#eo 
*rr€mruQujbgien6fT£i. i^dpre^uj «^/^/««(5 £-€»L_a/ii> 
f iSwre/^rj/^a) 0mqpbb) giiluumm (ifimjD fpprerreif &pQ*m 
evrr&fi&rrfr &®mu.rrQmjD3j). 



$1$ jtyGmi&&m Querr$&w 

^l^i**® u)T(j)^d)Uipj0uj Qurr$iiJLJ<ft>L- <g\$®\: 

^jsij^jfrg)! J3rrib 9urrgj®jrr&u u(§j&§i G/isrr «&&)&> (Bird's 
eye view; j®€mi&&m ^(^u^n- primas® m Q<sudiG€U(gj &nr@$tu 
UHr.evm>*ia9effuu&j$ &$&& Q®rr<sm®mQmrrw. er&sonr 

jS^Ctrrrmmdr ummu(&&&uQup<9i#h.(BLLb; £§)Gso<y/r«w 

jsimttm&m ^jmmis^so £L(§ubrrpjD@m& <sB8sfTG@uu&jb@> 18& 

iBm^jfiLi^ib Qupp g|«s*7<ffi©flet> (tp^fc) 0%sov&go <$j,trrriu&> 

CgL.QL-.rfrr m &{g$Lb> ^<sourr^ gi&m&i&ih *%<§&'» (tpswwsaoj 
@fgrmr®tb tBesrLieoiBia&flo) G&mouuJtTm «g/orra/a® Gsu&im 
mj&nt&&& &h.i^ujm^Jssrtrrs &.mmrm; {Lpm(a?®J&rr&£i (gjSlu 
LStlJU^ft/ iB&rqso'i5i&Gfil$) ®£$5liu ^g?pffiS0#<9s&yr<5 $$Qrf 
Lb&m Gojsah ®jmp& Q&uj§} ^uj pmsiurr m^m Q&iuft®a# 
ujrrx&fLb ^®fai^rrmmuQu rr$&l®sr $}®st . jjj)nry|j)(urr<s5, UGoGojgy 

&l€ffGij ^jbpeo lSc9S« mrriMjr& ml$ft '■o%$urriLt~iir(g§(So @*_fr<s«u 
Qujb^sp(ji) jB^C-.prrfjm Q®sg®(sBl~& Q&£)tDuQug$®lm$)m: 
(§l&& 0^iLo'fTm Q®j®fi ®j(§£®)rr<i0 9 si'sun)0m Qurr($mrsnui 

e&m Geu$u3i£jjb u€sstqm&r i&rrgyGkij^Godso. 

^p£f®//T«, &i6$$n&3>(§ Qu®t§&& (LpmG€stjbjD&&rr<so Sjdli 
urr& (Lp&$iuj umz&dsGr&i QarrefoL- 9(75 Beo ct5)^J5/<s«/tl1®« 
mBsir ^rrnrtijGsunrih. ^ojj&miff) jBrrtbmrrso eumrftjuaDjD fj)(tp<A 
©fibfChrotiologlcal order,) «T(p^jyi; GhsrrsfrGaifrii. 

£§efcr *m€m\&&enrr& mrrjbjA) (Lp@m (Lp$®)rr&; G^uupmm (Lpmfi) 



LjQfT!TLLL-rrm ($)§l mojDilp-^^r ^gp&*(/$; Jtl 1 srsfr/p/ 
GT(tp£uQuii)i<si]g}) jjjjjs^ G&uusfil®) Q<&}&f\<sBi~.uQujbpgi* 
$j&Q&iueQ ^u^uSp arrmgjib ®irrujurrLLL~nr®) @$lut3L-.C} 
Gujr^^lm jDg#: 

7 N U + 2 He* -> 8 0" + X H T 

g)«i/si;rnp/ &-mrL~rrm *%&®®%%®x Sl^i I 7 QufT(§<sisrmm~ 
eremSmrm Gsrr'mru. ^fl&rrm ^gusi&gim GDG&rrGL-rruLj 
«£&@L0. UL.ib-10, (Lp@leo *9j®s>jDu9w <&i&&&si&uj Q4F(u«#&w* 

Qu(fl<si6)uj& ^nriTu@)ab lOfrjy^sb: 

@y,rfl, 21[ a=rnle8a» 22 «rwp ^j$(6$it&€frrr<£o 1932-$)®) 0U^- 
fjrr®sFim d>sm®i3is^ui3p@sn G&rr^GfiG&epj&SSltiJg}. t&&J(f 
&m GuifisBuj jty<mt<3i®($®SiSsxr (J$t 9 ) <$prf ^<scurr^ js/ssrflSiar* 
G®irr<sm($i $rr&&65rrf; GuiflsBuj ^^j &(§ ^u^ilprrBssr Gmt&fi 
©SlI® srnfumr Jsiemi «sertai rr a ( 6 C U ) inrr0iu§i; g)$<a) <&(§ 
0g^LLrjrr^tli Goj^uulLl^^}, iD/M 0&ip&&u$&ir, 

,Be 9 + 2 He< -> 6 C 2 + n x 
*T«*rp GUFTtuurr®! &-emrf&«j£l6srp«]. 

o&jgiiJii) p5<a9iuiDnr ifiTp^ab: 

jD/M (LpmBujLorrm j|)ttJ««/E/s6)(fl«a) (Lpmerip&j&rrM 
G&iujhmm (LpmjnuSso Gsusib ®jefrrfm®uGujnjB §i®<sn&&au 
uuj&u($i&P «sBiracrrruil, 23 oiirsoCi^m^ sr&rjD Sf0(^rf«mrr^ 

Z 1 . G gjrr€BujLL-<@LLj > ft -J oliot Curie. 

22 ; ^/r£-L«)9«-Chadvick. 

23. &rr&rrrruLL -Cockroft. 

24. «wrr tfi)ilL-.sw*-Waltoll. 



218 ,%gg)/A<grff> Qu«rrg)#u> 

g)a//f«6rr 1932-G<soQuj LiGrrrrLLL-rrekr&Bsnu uiumu(§i&f£t 
{£!$& ^uJ&m&as)& ^mrt-rr^^mtf. 600,000 £«tfflrtt>LLg} 

i^GgrnriLt-rrmr epq^ sB^tu si^i^^(3^&w^ (J~>i 7 ) &&&<$§& 

s Li 7 + iEP -* 2 He* + 2 He* 
^®mi&&(i§&&m sL.€mL„.rr§l®srji)ar. ui—tb-27 fS}rr<yQ«nr25 

€i/«ifrff««uQupdb dtissr ^j/osms @jpefl«3r CDischarge tube) 

ijjduuiL® er$i(r$ f£leiD&&£$GO G&sveMub ^psm® ^sourrg 

£!&&)* $($& i&rr0if!ujnrm <sprr gjajMtb UL~ib-28 g)«b */rtl 

@05 (pL/firfrssr gfe§gi&a>($ €&(LQtii&l (Lp&rfgi oSeSiiu «y gg)/ <&#(/$« 
&&Trr& uyrrrpjSlssrjpgj. ^oo&rreug): 

5 B" + x ff -> 2 He* + 2 He* + a He* 



25 . &rr&Q§srif -Kirehner . 
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rSISss/GajfTLLu^, u€m65)L~tu ^pr#eurr&)l&>€tfi68! «fiar6un*« j§)ffl>/5Ji/ 
«i^^5 urr£rr&ti5G®&LJ Gurrm(s^s@ih sB^m^s^uuf rsrrth G&ujuj 

6fl«r«w«jr7"Lb* £g)#,<3& «#(«8)ffl0/D<<s$ ^a>L~ ($$/«& a» (*QJ6i&($iLD!Tii9m 
c$|ili-Ai36OTr-4 «dlj uuif^^rrdd GurrgjLDrresrg}. urr$tj&(ipih 
Gurrcsresyib iBm ^^^jmm ^luweuit&sn ermum$ ^§i 
arrtl.($!&les!jDg!; pcsF/D&sru t30G&rrm(r$msL(§u>rr(h®lw&!h<S 
&Gpr #(& uiq.&rr&r (Seusia i—£iu(gi6u§i. si°o$rr<5u§}, iBme^ih 
&jhQffiUJ60tT& t &U-.J50 r^ij)(($<sm®m®ftm ^nr^surr^amr urrfi 
F&&g®&u G u rr m (««)&& (LpiumjD$& &ifiujrr€5r urrQS><&u3& 
G&tieo G/5/f?Llc_j5J. j5Lb(Lp€tf)L~uj ^mmpuj ^fS^mui^ , 
urT&cr&ub 196^jsSl(^i^} 204 euempiLiGfrefr QurT(^smmix^sT€sv 
a3stTiLjmL~uj 7 r§lSso<£& egG&rTGL-.rruLf&&$sn& G&rrem 
(fyerrmgi; *Q(®S)&» Gurrm Quff(t$mrmm-G7G55r 197 *oa 
Q«/r6W7® epGrr 90 6DG#rrGL-rruL$8ssrGuj Qun)t^mm^; 
fBU>*<§& Q&($j5& urr$pr& ®0#/r8L-fr£jq**«i*A g)/5#0 
Qurr(§Gme6)LD-er€m sirrcmCGujB^Bsodso* Qunr(§€mes)iL m 
<rr«w 196gg& G&nrasiffL-. urrgrr& ^G^n-Gi^rru^ 0^ilrrrrnt 
si&rrreo *gliteB*£)i&@ x>-Llu®&&uGujn(f$cQ p 9® j^il 
07reSr &($ unr&rrs i ^emy&;m(§sB®) G#rtj$gj, rsib£;(§jB G&rfiturr 
gieh&r GurT(i$GmQ5>LD-GT6m 197*d& G&nramL- ^m)jss(^eB8ar 

0«i/fiwr©u)j g)cbfiyfraSd™./r«b, ^ij)GsemGeu &foo§i arrowu 
G,u &$(§&<§&> ^gGoj, #§1 urr^L-fjn-Bsisr Geu&fie&LL® 
f^«i)fi«^l K-&$ire&&<sB<@t)&) , ,ny3<5 GuiT(^mrev>L0^sT€m^sssr4i 
G&rrcisrL-. $fo)turr*8r Gurrm^im^^m(^«ufrm usrrtpjib. ermGmi, 

$&(L£Lb: 

(1) 80 Hg I96 + on T ^ 80 Hg m 



2B0 jq®&)i&&m Qumr0sih 

urr&rr& ■ggwAtfflji ( 80 Hg 197 ,) Gurrm &i^i&&q$tom& 

J§)£,£5 2L-(§LDrrjr)jDLb £§)s3rgyLb §r«w* GmpGmrr&r&TuGujo 

^l€S)i-.qth @jeorruiM i8l&&&if$lg>tTm @($CjuG& £§),«,/&<§« 
arrp-sssrib ^@ib. &i<3ituGujb0m xrrcr€miArr&, urr$p& 
egG&rrGL^rruL] ( 90 Hg 196 j u5)<95«/Lb &iti&rrmm &s»l_<K(§u> 
Qurr($&rrr{§ih; $jiujbm&u5l<sb g)OT>L-«@5i£ utr&pr0 ggG&rr 
Gi~rruq&&€ffiw &®}mGuu3®) ^gt 0.1 &&d?&$jb® Guseo 

fjrrasf&rrm un-jgF&^6^&&(nj&&err $pm pasien G&rr G/5/fi(puK 
t6)#<n/u> ^ti&rr&eiimerT L/v^p-e g}G&rrGu,(ruLSl<s&)(§rB£i rsmJb 
GurrekBssr &-6OT7L_/r«# (Lptq.tunrgi; \^<@S)<SQ t Gajfpi 9(75 ufT&rr& 
ggG&tTGL-.rruL9SmGujrr &ire5luj&es>&Gujrr XL.€mL^(Tmm&>n-ih t 
^uSsgjib, eBmifisuiTsv ^g^tlrrfresr^SsfraGmrremCSi &rra(&$Bto 
€®8sfTGB&gl (5tii(LpmL-.uj <®fi5i<9>GsrrSsrr erotika) ^smi^ujeomh 
crmugji jsnrib eraforcmRu urnfs^s &h.u^ turrs^mm^. 
80 He 19 8 ermjD urr$rr&& gG#rrGL~truLi 8 <>Hg 196 trasrjD 
^GerrGi^rruiS&meBL- 100 uyu-im® ^$Gu>rraS; 6)«»l_«* 
®mp§l. GurT(§Gm<SB)us-eT€S5r 198g}& Q«rr«rarL-. §l$^u 
urr&gr& <gy£jp«#(y$GB>«w @uj J £.ffrrmm®l\&r &rra<§&G0nra) 
G&ffjs&rrjbGuireo g)pr«wr(5 jffmltrtresrsBerr QeueBcB'(git}i eump- 
lBs si.uj!f&$ srifi ^ora/a®* ©Ufr£@arg«> fBrrih Qwp$ 
m*s>L~j$&rrsb, pusaku Gurrm ^^/##<$ f 73 Au m j &MU.&& 



sQ($iLb. @j#Q*ujco&&fT ^t^uBjb semu. airrtuurr(Bm«m& 
er(Lp$& &>nrLLL~&)rrLb: 

(1) 80 Hg 198 + on 1 -> 80 Hg 197 + oti 1 + oti 1 
f*) 80 Hg 197 ~>- 79 Au 197 + x e° 

it/Lb (LpasijDuSeb, euLp&#LDrrs>u Gurrm&sr ^rniL^nfih Qfi<mjD 
sfareBi^, gjfrfca (ypmp ueo LfieoeSItijeir ldl-ieh® <m§&& Q&&) 
diet Qib^QmrTmeffm «u$.ajjjl «nm^ &h.j& wmmjbgi s$t_ 



7. <9{@U&s.(nj Qum0m ^\hm(§€&mm 

(l) *-jbp$$gl <55OTL. < f§liqu> opmp&m 

&®f}€0 (&j!$uLSIlLl~ $&t£&&!mdsir &.mri~rT&&tojLb ^fsup^p 
Bcsrpm. $!$& afl&rc&pe» $&<§$&& $rrxrrmwrrm ^meifmmfl&i 

tq.ujgi iSkojtb ^m'0ujQ$iUiujiT'$§i; ■Grrprsm.tb., ^fjrirtuuGujD 
&rr&rrp-€m «(^Jjj/uutf, Sj^sn LL€5r$g?rrs$jLb trsmeisvflu 



<fl$gpM«<7$ Querr0x ^tua^gSm&r 223 

umipiu opmjo L6l6ffrQurr«61 (tpcojp fScintillation mathod; 
iurr<§tb. i£l& e8es)preurr&& G^eo^ih ®<§ §j&&t — frghg^ds 
«fTLli^fr* c$ttjurr<5 gt&eh—ep® §l&$j&rr& <5F«i)o c.s5)u® .gtajr 

4£*3«w, L£#&u (^9) Geumdsrr es>oj£$ &su!fm&fl&) ^juufrdgi 

^V^/«^@/£i 8j$aj ^srrojmerr &?®ulLl- gistmss&rr tL.jhg)t 
Gt§rr&@#& &rr&$ilujuuL-.si&ii±iUg}; $)$& (LpsmjDuSso #0 
gt&Gh&dsnai # got <££)*_ o/ lo (Counting; Gt&iuitJGOrTLb. «rmtflsgytb 
gl%mu$mn% $}($&(&>& mi€sr& &mr6sofl&sr gaib r5&i3uS(§£&& 

J* *yifl&nraGM m^tumstruGu^mp^. &<smG8>Lo&arrG>0 

c^iucofl •_€wrL.ir<§jLb 4*^ (lonization chamber; &(&& 
^L'UfiBL- e8$u38Bsu uiu&u®$fgiGuj petis®- 3LfbjD($ 

L6!<9; % gT€rfluj(Lpas)jDu9®) sBeuMm (Lpaj^Gsumh: 9(5 Quir«r- 
©jSJP $ko\Rm8>wC\^ (Gold leaf clectroscopej ytMuS®) gj8om$ 
gimvr <$rt sJGsorr^u GulLu}.6$>uj& G&ir<smQ$fT6rrgt* &$$u 
QulLuj.u3&) gftp-Gsm® Gurresr - $&£a>8sn&G&rr6mL~ mttu 
d&L-uGujbna spif &-G&)rr&& G&rrso SLmmgj. tDms£ilu.ib 
G&rreSlZm w<H>L~iLji5i&rr<so <&4j stigma m e&rflibgi 0jf)(§Lb 
(ut-ib— 29). &8so®y>fra&jmefr (Inverted; *Jieoir* ^14. 
Gajrrewgi rg!8so uSIm mrr LLu^uSm l£ §1 weuaaiuGujbgyefTmgi; 
&§l dlesraso &@&Q&rrm $($$<& (BatteryJ 100 G<surr<si)LL® 
^«rr«y«^ L^m^irLlL^ih Gu/dg G^tuaJuGu/t^imm^; ^^ 
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<&l®tt)d&&(§ Qum0mm 



0d& iBdfrmrrtl.iq.uSl€sBm $}Lh s>rrut-$i~u (InsulatedJ Qup^<m 

i8m®!)jrLLL-Lb Qupp <gttu®sfl&mrfT&u L9m0mi(^Qmpm t 
UL-&29 — £§)©> &rrC~L-uQufbfr$mffletirrtr# t ^£$m&uj ^jujsvfl 
«6ir ^s&H&r urTGS)$u$Q«0(iQ®)nrLb ^&mL~rrm&uQugy$ewpQst, 



■■tocidenf ileciroi 




iarth 



UL~Lb-29: £ivuisisftujrr&GO ^mpuSm &&gi®j£m$ 



@pif Q$!fuS&r ag/rilL-ih Gupogw , GfsiftMm gs^iLl-w Gupp 
{tyihGlupp ^tussfl&Grr ^p£f«s@ix)/T«u iSjjSIlL^u urTUj&mjnssr* 
$&&&&? l9/#/b$/ 0pBmpesr. «^oS^p/ii), ®j&rir&ffiujfflL-.ujiT£ 

su3 $ ifl«ru>ir«jfl f String electrometer; Gurrmp @jmgyih uSla 



<^gg)/<#«</5 Qum$& ^ujm($e8&tfr 



Z28 






<S3)r3><»iT tonil® stsssf &><$$$: 

66)&&mdx «fTll® 6T65BT- 

meter x ^ 9i 




arniL-$iuuQujbjl> &(§*& 
aJir^ih (UL-Lh-30). 



&J3<sorrm& G&nroo l&&>& &h.rflaj rglSsouSe^snm^i; <£jGsyjD 

L/sud) (Electric fieldj ^^L-rr&&uQugyB<ssrjr)gi. ^(^ USlafr 
^/TLlL-tb Glu/bjD j/««yr ^gf®)®)^ mnrmrTsm§iif ooCBurrCL^nr^r 

eQ(j$!QS}&i&uQLJff)fr) er<so&LLrrrrmdi<srr tgaBijrLnnrm LfG0$§S}<gs)& 

W— 15 



S26 Jy6mi&&(§ QuGfr$&ii> 

O&iudsou Ljifl&mjDm; fjjft&ieurrgy «fl®«fl<5«ijQuff)/ii> «tcu^lL 

ustfluurrmjDGurrso ^'S^ifiAS^rjo^i; Ljsoib <si}<s6lsuti)jr) 0Ssvu3 
gumm Qurr(Lpgigrrm eremmsfl&m® &f$aiBuu§i $jb8)m 

gl&m siGOGOgt o°oQurril.L^rr<5$m ^Bdmsurrm sjfjTrarinrrm ffrmt 
&s& petir. 

$rrw €r6m-®($$Bu5lm ®S}S#uQurr<ny5jB tDOTL.«uiib(Proportional 
region) «7fi»rjj3;ujCT«rar-*@fflS££3?dr fiSg^uGlurr©^ <sr6wr65ufl«6B)« 
(Prop'ortional count; srm^ib Gu&gimQ(o?ib. &$& (ipmmif 
{§0ui3tlu.. &rrrji<mm<9h,frff 1Q00 <&}<si)<sog} <$j&rb@ Gu)g&jti> 

^$&uu($)wQunr{Lg£} , $& <sB@s&u Qurr(f$@j& wmrL^eo^ 

^l£§}&Gtftig$)60 €BQieSa«uQuff^ih &<so&LLrrrrm®m " p/f 
&®fi(t&^ji~<ssr<3h.ui„!u fUm (£)fr)x&<3m<£$ fDischargeJ 

L8em®tb ssfr& srw-a^ ^ lj^jhj j/ &«*#/£> ^ &iurrznrm 
@K$am G<M<mt®iA. §j3&u diffl^Sso tosOTruso^gla)] fResolving 
region; Qu($a&iLes>L-&& (Lp&w 0Bsou$& «$®«$<£<su 



4f®/««(V5 Qumr0& ^iu&(§<sB&m 



22? 






(Lpm^L^ssr &h.u^aj g)/5£ <ffT<sw-ds®€$ «©«asri" 1 , (tpa'eoit 2 ercarp 
{S® <&l$(®tT&mrr&i Qib&un-L-„mL-.uj&Q&iuujuQufi)jB§i; 



& 



m 



Jo 

* Ampf/fter 



~>WQVS 



\y'o ,o si 



ui— ih -31: 6S)&<9i(f, (Lp^tsoff «r ©Tar- 



^°\§l @«3T0 sTGwr-&(§GB(urrm wrrjhjn& siss)L-$§} Gusn^ls 
jy^O/fldr zi)« (Lp<!k®iLJLnnrm ^p-fru^ih ®($®8iurrm £nmmfc§$9fr 
*tf JP» ^jSeBtueo e8$\u$<skr ^Li}.uumL^u3(so ^^ Q&rrL„&m$ 
$ (S ®(3&& (Lpma^L-.m &li$uj mmr-&($sBmuju Qurrmto<*$. 

6Urr« §&(/$ GlweoeSliu sihiS 3{&m g>@ai9sb mw&aiuGlupjScrijU 
uG& rSH§i (ui-ih-31)* QuQffiburr^nh si§l &rrjb$(@)G0 
0sjuuuQu(^tnio $ 60 ililtveSI ilLlL-ifletilifipg! 80 l£I<so<s6I l£LL 
L-iT Gumrr unrgp-& <$i(Lp&&(ipsrTGtr ^rf&rreirtfLh, ®lLl-&&lLl- 
10 uS)®)<sSIl£ lLl-.it uiT£rr& *&}(Lp<mm(Lp<strm ^<so& syair ®> ^<s& 
(t/ih &G0J5& Q&rrQ$ &<so<5®®Ju!il(€S)eo r$pruuu Ouflj/^ssrpjf. 
^($$60, Geng} u<sogB@ Lorrjbn)!(n)<sij(Lp€fTffl ^(^sii^^Lb ©-«r 
&Tssr\ gldiS lQ&u Qutflaj <g>mL~ GitySIiufT&u L^tiMsb u^immu 



1 «8)<M<ss/f-Geiger 2, (Lpeosoit-Muliot 



2%8 Jyggp/i«<25 Qu&r0&Lb 

Quj0f$GT&rgi; Q^J€fE 0Lfuq. y^itiasitueiSlL- 1000 — 1200 

«S/gp.&S^^fik ofil@}&4 ! &i£u Qu(§&®Lb 1000 U)u.mi@ «jjdu® 

giG$([i)W &m$$s ld iLf m m LBm ^pamih $&Lp@lG$rjng}; £§)u 

Q&ujfQULL(j!t& Qmrrmr®&frerr^ t @<a$(7$0 ^m&DLDVLj&nerr iBm 

fCoBdenserj Qun-(§&&uQu(B0(n)&(&ib mihiS iBm&mSi 
maju Gu/T«)Oa/, '^.mfflOurr-esr i^m^jjfCt^^m^u GugySilm 
p§}; tiSlx 8-iuri-$& &&s>u.uSm &nrp'<smumm dS&sr^/fLLL^Lb 
gt&aSfjpi&r unrtusu-&,ji)<§ qpmmn fp(§ &mft&Mrrm «/tgu 
pensil *L_/gjEj G&®)®) Qw<sm(§>Lb\ ^.«Geu, j§)^5<3S &ft60j& 

@lo oSssr ^/s/S>cytjb (C) g>($ @tSlui3tiLL- iBm <g>j(tp&&&fSl 
<s$6frmG5r; &rT@nrp-$mL£rrs* <spe6lu!xuqih ^<sm p- $my &&£$&) 
(Technique) m&iurrmuGujryth (Lfnmjr)&8srr& mmtunrmr® 
@/gj5 ublm <gj(ig£B £>& Qu(njSi&uQurp)$imn)gi, 2u(Qwurr€sr 
miLUjrrm <gq&T®8($>&GifiGti > GVLp&&wrr&S : G&iuiuuGujpjGum&u 
Qu(tgoG®j, G&nfaGu&G&epi&isu (Teleplione) &$m<kffi($iib 
G u rr (Situs® ia u mu u Gurrmjo GuffrfiIujmLbULi 1&&&W ®l& 

QjsufT(§ 0&e$8ftnLjLb «towot^u u$)a/ G&tugi Gmrrm&r 
eorrui. 

LT£t-.rr& ®6}){tQff&<50nr o)j ld «ffi/T ld rr<gs <gs ji) /f si? <y «u rrjiJ/Lb &~evsr 



GUjpm&Lh. (StAgyib, diLt^rr^ §i&m&m iBm&^ih &saQ(§ 
eB& Q&®)€0& &h.L^rr$ jSl8scu9sS}(§uu^fTeo t ■ iSCi—rr^ 
gj&<srr$8sfr& &€m&@!($6v&jj)@ GlwsvsSIili &rsutfaidsnm 
Qarr<*mL~ (&>Lp®)&m uiumu(j}g&uQug$&mjBQtt, &i$fb@ 
i£i/T(vy«, &{TLnrr<iim$ir ooQuml.L-.rT m &dsrr& mmr&B(]}vb 

Qurrqt > C-®$ d^i^^g, mwit&idsDm Q&rrmii— (gypso&G&r uaj&r 
u®j&£uQurr)i&lmff)m. ^j§}^wirssr <n<M&iLrrrrm&2ffi ^I^JD 
jpttb ^eburr&i a$rt&8sft& mernm^®^^^)® Gwn)Qmrfen^w 
Qurr(Lg0jj QuiftiuQj&rr($ Gu^mmth Gr&u®&tm&& &GBn&0 
«ffljL- «u rr ld ; si<s®jb o8£l& &lo ia<sfatL~GOj&!§t<so ($jtujhff)IMg} &rr£ 

$1UUUL~& <9alfUJJ5/. ®IJ5& (LpmjDuSo) <Sp(§ j$m®S>UbtLIU) 

jLOttr®; «€58r«S)(ptb Qurrj$tu<s$iL£iULi &$ujfrm (Lp®S)tt)uSl€0 
Qun-<§&<&uQu0fl)} gBlLl~ rreo, *$j£g tB(Q<syim&& &$in$8& 

&ig)}<stij!)fi t£l<s$r <g}Q£M&& ^t^.uLi&imdmQ(u (Totential 
impulses) &.mru.irmi^Simpm. $$($ ^/^iiil*- &}8soi$€rT$ 
&jb@ Gi&ji)ULL®®T&r gH^uu&m&sfieBL- wtLiq.g^Lb «L-^dj/tb 
mtj&vtnL trn"«ir £7wuu(5)xb 6p(§ i3tr&$(£uJ&i&rrm Qu(§&§l t 

^&eburr& ag)!teff&<sB<gS)e) wilu^^iLb ^tujbjDuGugtiLb ^i^u 
L/«<9Jtffr wcluLS^LB &mr&&u~uQurf)i®!®srtDm. Qgi t£&€i]Lh 
(Lp&g^ujumesrgii; &QmesFlGQ t v sg } p-rruj&&&@ GtMjbG&rr&imu 

Q&rrmr(3&n ^(§s%th. (jp^surmi^rra, \3imrL-3 &$!tg3& 
tSlesr &ntx€mwrrm €TLbL£>(§ms<g)ih — &&$-&(§GBu3&!}ib8h.i-«~-> 
<T«o«tlir/T€sr«€fr $tupjDuQug)f£)mjDG&* i$rrib \gfj3jB$ 

&&fi6firr$ {,$(&&&& (y>t$iurrgi, ermr-&q$€B Q&ujtutiQujb 
gy&TGT QurT($<a$tb £)«v &mtuih ^iq.uqsimSsfT G&j&fls&L-fi 



&3Q *9} m)i M&Qf> Gum$®w 

(Lfn^iurr^misumetTrraGoj SL.<mmm. ^murr^ $j$ffl&8sntk 

turra* &m?-(&iLp6$jL-..m sp(n^ Qll€0g6Iuj Siui^w^^^rreorresr 
(Mica) &fTmirLb fp&rfry ^f€®w&&uGug}i&<s0 Gtojmr@iLb; 
anrprmrw, ^^^/<sssnr<s€fr &tsi-gj& Goj^i €tjs^u QufT(r^mm8srr 

^H$yi<gs<75 Giurnya <3i$<@fim LDjnQ(n?(§ (ip&®nuiLrrm 

Q#tujr>u($iQmfDgi mmum& ^^smi^n^^ G&frpGurrifil 
*$&) sSsfrd^G^^, ^jiB0u Qurrj$iumLAUL3{6G)tiQ uSl&Gijib 

(g)*** «^@y<K«0# GlfSFiL/^as^ffifiw' ^sms^iSi^u ^^(Q)(^Lb 
u$eqm%ffiu Gufr$QmGq$ih. ^G^ &iL\u&§!l<50 @i&&(§$8 «*/# 
G&tu$m uwG@iirr)i GBeutrmmdffiiLiu* jbld&@& mfTiL(Si9imjD§i> 

UL^ib — 32 (Lpffieo ^mpuSm fpif ^mfiuj ld{t$j?I (SketchJ 
fSaturatecU G&trmiL- arrjbtru 8L.mm§j. r$irih jL^gjy 

uest&uuL-eo£&rr&, fLayer of gelatinej QfiL-u<JujbjD §>/* 
g)(u/j£f@ii a.j5gf &®mr(& (TistonJ $L<m@fTgi; £§}<£(&5)<sb, Si&jb® 
GiB^mm srrjBg^i jSijnreBmiLJ $$$>& jSMsouSdb Gup^ehen^. 
(Lpffijb &€u($19>8stt GprT&rgeu&jtigjb G&Gmeutunrm epeif) 
u&&wm<sfilgti<3h<s{r §)?srr suiflujrrm ^sgyuuu Ga^^sa 

(Adiabatically> «ss/t/d^/ eBifiwm^jsgi <§®flnr®m jD$l*®&m 



^@gy«&«(2r Qum$m ^fh®Q$$Bmm 
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6B8str<sim<so j$rrrrsB <£i$0G®p $(k>muj (SupersaturatecU si*>®t~ 
LMT&& #(§m@@8so sBdsrrs&gf'Sim jrygj ; ^m^y^mb f§ntb {getir 



(ipislsi) ^/s^^aSd) fBrrLb gL.jbg$Qf5rT&& isBmitfiiLfU) um 

*%. Obsentof-w 

Gas s top 



s 



itiummat'ofi 

C 






E 



8 



Cylfafof 



eumu uli &&!§$& s^mtesHAuSeo iB. & s ■ <§ m p a/ rr m 3 «u 



Z3B ^fp/«#(2? Quenf$laih 

iBvMgifDW} 1 -®* t* 15 ™ " *© rf <y £ - dr @^sr^^/ g)^/5/«t-"> 
0&muQugyBmjDg}; er®*sr - *©«S GP®* >#e*>fDit9& J/®»p 
«tf/raibSe) §>($ *rr$u$*n-rr^Qurr<s6 Q&aJwq(ftQ®srjDgl. -(zpSA 

a/L-«*r QsttJ{bu®€u&/bQ9jbjD&r*Wt ^^ - «©«9 */fl Qaptu 

j5etoL-.Qujb($e6, .«Tflfer..'*®«9 $($ Qu<5A8ttMr < < gpaib 

^mri~m§$rt6$#6Sim ^{U6vmuuu(B0uj Beo (Lp&Biuwrrm' 
c7®G&rreh&&fT (Data; {$$#'$?&&&*&■ rB£o£)ii]mG!r§i. 

&&m&&fim ^jbjD$tL]& m($GBturr&u utu<ss>u<$\&g>uQuj0 

Q«y«)jj2/a) «T6y«i)rr«ii<s3)(» jgemi & arifi &: ®m£uQurr(fimm&T 
^Biuaneu) mrriAa&fijlit ooQunril.^rrmaBsfTiqiii «S33r«S)il(p« 
&fremu$jbQ&rr t §l. rb p $<su $(&(%&& (BiA&(§as §[%mrq$®m(Q'S8r , i 
^aQw $ 0u^iLzr n' madati &-jbjD-£$U4& dlp&&idmt&il.isi*G$ijb 
$rrm ^sarfp/ib «#©r<&«u9AJ(7$»u)su &.mm§}. S^CfTrrssrssrr 

jjojpjfilm ®K$umu &~(bn)$j$§l &fremu&jb@ fy(t $jwi—r§!dBQ 



^gp/<&«(7$ Qu&r$& ^iL/«©«8««fr 233 

G<sujjbn)i®J&fbi®u Gairtrirsw <srmr - &(§s8& rr ssr l£1& er&fiuj 
^LLqptt GurrrrrT&r ^}$0€0§t Gurrrrrr<s$Gsr akil(BuQuiT(§ 
J$)«a) utu<mu(p&&uQu2)}®\mp&i* <£!&<&)&, <&l° o&l <%>eouiT<£ 
GuiTcrfrekr UL~<so&$dm& &rr&@ihQurr(Lp§i t ^swsi/ &i$u3ib 

s B 10 + n 1 ->. 8 Li 7 + 2 He 4 

sugi Q&iujbm&; ^<?ourr& §t&>tirmdsfr, sL_mtL-rr&(9)&mp§}*' 

a/u) ufls/^G^n-^^^ssr^jtf, «*w - &(njeBmuj& &n&(£th $<& 
Gsy/r® fglu^ilprtT&iLb er$& (yvs® puS gy ih p/f **©/£«($ 
jg)iu<&s£tt>£ /##i5^6v$<a)&u; jHGujbjpdr Qu(§thurnsorrmiss>su 
er0&<$& fifl&r«8farii/ib *L.<smi^rrm&rr§& tgipdsoa &l„J5§I 

Crrr<ssrm3snu uglo/ Qa"=*u£)arff)<£/. a9®&*M i£>/T(Oj><95 &rr[rmfi 
'S).«sr@/ui GgifliB&ufTui-GO&o, 

^tf«<95if 6®&iLJnrmuQuff)jth iAjbQ(ft?(§ Q£&>JD>- 0U 1 — 
«ml©Lb eu|$ ji«o«S«duj (Tracet) «asi/uuj/ 4i@5i2>. /fe^crnr 



Zd4 SI&J&&($ Qum$l&w 

(D «Ag^+oti^Ag 108 

{'S; d7 Ag 108 + n 1 ^ 8 Cd 108 + -^e 

^oo&rrojg}, Qurr(§mst<s®LD - otsot 107 *g<& Q<9S/Ti5BrL- 
GaieJrcrf? *Q(.o&rrQi—(TULi (Lp&oSIso QurrQ$€wr€$)L&-ffrem 108 gg& 
GarrGmL- ®QG&rr{J>L-.rruLjrr& iLtr^i^mjB^i, ®IJ5& ^j(rsimL.rr 
en§/ Geumdfi *gQ&nrGL-.aruL] $8so£& ^sSrcwLDtt/aoL-JUj/ 
*&mf$)i; *$i&mr ^m(r - <surrip®j 22 e8<$s)iq„&(*m; &to°a§i &ft 
cTeo&LLprr&w GisuafisB lL©« ^mliBujih ,^/gp/ ( i8 Cd 108 ) ertirjD 
fjjrif ^sfflg&fff g>Q&rrurrcrrr& umgy&lmjDgi, * 7 Ag 108 G7«*r,0 

ajui 47 L}Qrr n 'Li.i—rrm&dsfTiLnh Qmrrmr($iefrm§i; sioo^rr<sa§i t 

#nr&rr£r®iW!LL{T&& @imjDUu($&&uQupSiSh.i4.iLJGBr®jrra j§)(($y 

Q&i0 6$i& jSmiLFrrm&dsirGiu 90 Qurr\xrr&st srm - #(5«$ 
,#$« <5r«5sra^«05)i5u5sb uj£)«a/ Gt&tu&IssrjDgi. Stfifi «u*»* 

«TSOTT - «9506$ @68r$/ 6$«5>/J/5$J Q<SFfii> jg/lb $ j^C-F IT ®ff 8>9fi\ <fo 

utumu®&@uQufnai3h.®&; J§)/5£ §>«$ Qlj <75#£) &€rfluuil.L- 
^LL§ji±uq&&^ gi(3<&$ULSiLLi~ &prrr#(fl dt&uuui. — eflgptf 
g)fiwp«0 9537^ «sy^tb — (BsiLL^Lbu^ Q&ujuj a/$uo>j&f. urrproo 
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Qurr($ei?l<sbr mmGl^ /g) {gilir rr&r sigar* 8>l~&§} Q&&$u 

u§! &jbQ&mQ®i 'jBU&@£ 'OfiifliLi'th.. &rmr-&(r$<s8mwu 
urtff&tSasr Qw(ip& t T&> ^ipuGufQw G.&uj0rr®) 9 $l.lL§jislul{® 

GevuLuGurretilnfiji $& */r^@ /gssr^ q^^r^ih. g)si/a//r^/, 
urrpo°Qi3m G^a&ij ; uiUOTu(S^%gb ^j/ <sBdsirsB&si& 
3es>&& &$&($& fTGsrgy QurrgwrrG priA Q&rr<mi4.($J5& 

6Ugs>&Guj $rrib arT€BB8&(i{rpib. 0iL} > tlrrrT®>t®<sfft<sst (%&}&& 

4f$s/ft£a# G&iunfib $}r&g opm^^rrm ^gm/aar^ Gueirg) 
«<£|§^ ^.««i^ <%L£i&G&rr&6fruGug}}Bmn)Ml. 

&$&w(T#&G®n-mrL„ $f&ma>Gm G&maj ermugi §&® 
Qu/rj5/ ■eB'$ajrr@ib. 0u£iLrrrrm&mrreo SLtgwfTjbrDih gnem 

G&nrL~&&&!g}®) $t^iLprrm&m,€B<s®!jmfT&& G&wg%& ga&mr 

au Gugy&o) G$umr@iLb; <^wurr$ ^t&m&mnr®) GuiB^iuth 
firr*®jgifi.4> <§)<£.©<§ $/f «T®£#£«/rilf_fr<g}ib. 



2S6 



^Hp«&(25 QuGrr$l&ib 



$mh ^lupmaiurrm ^dourr^^mBm C^sw^ul/^^jj/u) 

a$ifltLj®&(Lp<srrm ^lun^Lsi^Am^s^m^ib Qa/«yf?uzj©u) atgfrf 
g8&6$!& #rr&frrjmn&rr&3; (^mjBsurr&sr K$j,jDJD£$JQDL-Uj&rr&G®j 




F^THijh tensto* 
tronsformer 
V. Vo/ves 
CCopocit/cs 

UL~ib-38: BenirjB!T&&ifl<sBr &imunji38ar «tf«rr<#@5«/j& 
eBmcrjsgi ^jajfii^ih qdrrmLu.fr €&&<§$& iL^Qu.[T(Tmm^ih* 



euLfitLjsm®; iBm^irLLu.LhGLipp §}&m&%m lB&> 3i$&u>rrm t 
<gloo<$rT6U§) 1,000,000 Gsvrr&OLLQ^m ^«susyjj/ &i&p(§Gt£>jj) 
ulLl— QsufT&)Ll(Sis8sns GarrmrL- uSIm ^(Lp&g&grr®) ^p®« 
au Qufj)i<sti§i£!T6sr *&t§i> ^uS^jjld, Gj$(f iBssrG^CL^ iBm 
&(Lp&&&e6)&G>uj uuj<zmu($i£§i$4o Geuefar®iLb. erm(f^^iLh $ 
<&l$&&S)SiUJ &-turi/B& G/$[f lSsstG^lLu. tllim SIQ£&&J5®6>& 
fi_cirarL-/Ti@aij/, ^/(3d5 ^eneq LDrrgjj i£lm(o(GS)LLL~ tBmt &tQ£$ 

gjfisnr}/ SUo)!rjBnr#&ir «jpjjh 5 erangi suLpmmuGu^ib 4$if 
^I&dlduli (ul-id-3$) &r£}0i&^LbQLJ(j$GkJLpai@}6Q GiDpG^rr&T 
muGurpiSlmpgi* L®m-&mi@\iLJL-~m (C) 0h.1q.1u Jg)flrfiwr® 
®Jtfl*n&a&T CColumns) $(v$ <sunr®)®j&Gffim ^mtJUjLSI^fO 
(Y) G&rf&auQug)}£ls$rjr>6sr; ^suGo/rr^ ojifJssi^iLfth 9/f 
Gnso&tlrrrrssr apmp f$G[T $gs)&u3$oldlLul j2/d> &®sr 
gspehGm GL-fag} G&GOspjLorrrr)] &imL£>$giGrT<sfrg); 1510 

mtU& <95frLL©6)<SW JlQGSr . &I6S)LBULJ (Lp(LgGUg}LO $j®J$k)tTg)) CTJD 

urr($r G&iuojljGlj p/p/sfrstfji/; Gi®tB§i&mrrLLL~rTm t d <srmp 
LjmGifi <$l&£li—6hrG&rTL-.frLi€fTm L^iBiLjL^m gj&aw^s a GrsfrjD 
Ljerrsifliul®> tiilsBr £§);d<£«u> <sjpuL-rrLC6d Gjsrt i£m <5&tfj Cl-ld 

ffij&KSurrGp d «wol/ Gf5rr&&> c G£rr(jStf3T|p/r*-LL-Lb Qupeqih 9 
C aaiu Ggiraa f ^i<siJsunrGp Gupojib, f -«g Grsrr&m e ^/a 
rsjmGiB Gupeijih G #uj tua &*.($&. @juGurT(Lpg} $(5 tfi/r^y 
ufil«irO@)LlL- l6)sst <£f(tp&&Lb (#rT$nr!r<smLDrr& 200 <s6}(f$j5§l 
300 -Sl.Georr- Geurr&LL mss)[ru3^jLb) £§)/r<afe7® &//te«*«®« 

5. S)«D£r^/T#ff/T #jbgy-~ Greinacher circuit 



$3$ 4/gffi/^:3 Oum^mth 

SlemL-uSgHLb <$(§ u>rrji)j$ij$m^sQih(Timsfonner)Qunr0j5<&u 
Qujb([$®), $$(§ arnso m<fodso (ip(i£®j&#ib $ <rr@ < &^i<g5/7LL(_/T« 
d LjGfrvfluSsfir tAirn)} iBmQ^tLL^ uBm *m(Lp<&&Lb GTuQurr(ip 
§!& a LjsfrGifluSim iBm *&j (!£&&<$£>} /b @& &ip g>®stfliLm$®)as)fx 
u3®), d, c, f (ip&Gfifuj Ljsrr&d&m atirrGO<SLi&<siflm (Lpsoih GfiitiMesr 

uwr3i ^)0uu^fr«<5 Q3ifT€ftmaon'th; ^<50<sorr 6$ lLl-.it <so Y x ermjo 
su/Tsua/ ®jy$!ujir& 90 LBmQ(®$LLi-~Lb ^)s8j^/l2j urnufcgi 
Q&n'®m(oL~u5l(§<9i(&jii>. <s76sr(a&/, mrrjbfSiuSm lB& seturi- J5& iSlm 
Sl(ig&&ib -f-E ^«s ^)®/5d5nrsb a ^mub$l i§8s^u3^jm(Sfr d «ToSr^ 
Ljm&fiuSog' u9ot <$i(ig<&<3&& O-i^cb 2 E-^^ib (|)<S8>L-. <3(u st^d^d 
gjpidsti) ^(V5/5^Q<55rr«wGL-.«i(25*@Lb; c mmro q<sh(sA LQrr(g& 
2 E crsanj} iJar &i(Lg&@<&<s®&u Qujb$(n}&@Lb. ^uQurr(Lggi 
surnsoeij&Giflm wtfiiurrm i£imQ{^LLi^.ib umusu^leoBso. 
®jiwrsfssiGLD, @fr ^<s®ld$ 0%sou!$<so (Stationary statej e, g, i 
«rtirjo qmmf\am (y>mpQuu 4E, 6E, SE <srmjn um<r$@ iBm 
&tQg$&mx%snu Gujbjgimmesr; f, h, k €t<s$tjd lj m €tfl sefilm 
iBm &iQ£$£ib ojzmjB^tu 2E-«@ih 4E.-m@th ^mL-.v$G$}ih 
4E«i<gjii> 6E-&(&)ih ^mL-.u$€$Lb, §E~i@Lb SE-.<$@l2) jjg)£5>£— 
u3e$lLb &jj$-$fD{5i§&&Q&n-mrGL-. $($&&& p & m . $r(&>&§l& 
Gmlt—rtm, «£(/5 L£lmQ^)tLL^ib i <srm jb q®r<s$u$<sb Lj^tb 
Qu[rQg§}, ^m^mrm iMm si(Lp&&iJ> Q$&meii {gjmro&im 

prrm mjbmnymtuu l/& (sB^^m f&m; $jj$& GTGO&LLg-rrdtii&efr 
iBmasimL l~ « m g # &j-ld$§} Q&o)»$}€ii&inr&) 9 i Grmjr) qmefil 
u3m iHm &i(Lpj&$Lh 5E-$(S$<s5 %p l$<ss &i$&wiT&g &mfl0gy 
<J>urr<sv$g)€odso, <sTmQ<su t n uuL®m mi^.^^Q^m^ jsrrub 
u*frji){r!tlu3&sr 2n-u>L~W(§ ( 2n-fold) uS)<s $nuifj5£i£lm *&i(ig0$t& 

&KLp$&ib E> 20(TS<3a;fr GcwfrebLlL-rrag)^^ {LpmgyuisL 
sdsrr jsmb uiumu(gt^ t §l(^)<so , $jg)!$ujrrmSi $mu.Si@Lb C2/s;rr- 
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i 



uL-tb-54, Quifa$«jr-L_irGfiOi]) 6 ermjn $L-&fgi906mt&jb 
gj&rm Qsi£j#it «a&Gjaip&ni) Qu«r@a ^mu&& j3&t)iu$ 
^^umeit sl.iust iBm siQ£&& iBGsr^<k@tu$<m fHigh-voltage 
generator,) G<M&fluu.p& Q&rrpp$m$&i aml.®^&srp^* 

8>&r uL-Ub~38-§p}&rm c, e, f ermp umsift&dm 6$&>§}®nm&sr. 

@j.dieurrjpi iL«rari__/r<£<9su Gug^ih SLttiit-iIlffl stQ£&&u> 
iBm6$)jrLLu-ii> Gupp gi$m&8srr (ip®&&u utusfau@£& 
G®jGssr®u>* £§)/5/(§>« @j$ul$!lLl- lBssf 6$iml-L~Lb Gupp §$m®(f 

m$if&enfT&$ Gjgrr®srpp}ffimjDGtfF» &i®s><su t$pt§ ®j£r&m® 

voltage drop) S)0«@ti. $L.iuftqpG®p\i$<§o Q€iip$lL-iarrai&u 
Gupp (tp®«a!<95 @lp^@/s?t (Aecelerator tubesj $i®»y> 
®<$®pm t Qp®m&ii (gtgato (LpfcsruSlGO i&rrppth G&uj€U&p 
«nr«si/d7«r Qurr(n)8$n ^m>su <&rr&(<§@\swpm. 

S) g> g$$s8®m5iqi)$Bu5lm @®s>p {urrG&sisfl®), 
^gj iiS««i/ti» eiB8sofJLfiuif00^nrs g) ® u u jtf & rr <m. 
*3£<s(Sa/ f ^5/(3^ (ipu^eq3idsff er&ffiu (ipmp&GJfiGO &imL~ 
a* &*jb Q & JD P (Lpujp&lmerr Qwp G&rrenmu Gup 
njimmm. @/5^# &J5gnuu&$<so «urrs&r f% %rru 8 tujir ifl«r 
«w(ip££ l51«fc@)«SbI (High voltage generator; /buj &wm& 
^ijb(§ W($£lGsrp§i. ^{gi umtpuj, $juQurr(Lgi$ QtBpQimiT<sff 
muGuq$& G#®)6im&(3)U Qurrj$ <sSI$u$$k -fPrinciple of the 

6 ^Ou/fBSfife-L-rrO^ii-Berlen-DaWe.in 

7 Q<95tu<syu/f «$<a}Q£S)iii«n) Qumg>l& ^vrTiu&ffi 08svujijb—. 
fKaiser wilhalm institut fur physikj 

8. ffli/rfisr y. Bp-rru—- Van de graaff 



J4fl 



^^/^«0 WUfflgflmLL 



inf luence machinej ^{(^uumL^uSleo ^imLDisgj<3rr<sfrgj, g)/5# 
usirnya*®! 9(75 Guifluj a.£_l@i^)sj/OTr<5irr jL(3«orr«« CS«fywLb 
(Metal sphera,) ^sbsoji/ gL(7i)8snu$(65) Gorrm§r>^ioo§i. 90 *l-^b 
tgnurrmu uiumu®Qmp§i. &(§ &ui3 fPuIIeyJ G&rrmgjg} 

npjmmesr. ^«otl- (ipL^uGujbp &jrrrf&&ji)g)i (BeltJ ^«Srp 

4 




Q«/r/rsw"(S5) @ui3i$6)$o fCorona combj ^iMuSl&srmifTLLL^ib 
<s&pg> iilar^yrilL-ib Qup& Gl&tijtUGtirrm. dSim^iiB gfmLaSi 



(LimitationsJ &us&&uQu$QGfojDm; ®Qm®$€Q t 0@ <&0u 

ffliswasujsyTO/^SsifTa^d) Qurr(f)} &&/$), §&0 Qurr0 masif &®fiest 
±siBf'C r rr4i-®Bi&p&.' 1939-%w 2,000 9 000&®m<£oLL(B 
$®)8so. UL-tb-36, @$&&>&iu lS&u Guifltu s}6siiqulB&s&& 

Si^ 5 9 000;QOOG®ifT&>Ll.(&&&ir &.jbug$ Q&tu<su&jD&rr&Q®j 
$&) — $><25 umLpiu ^smus &uuq) smsij&tgjih &>mug£$l& — 

&L~£$&®t &^<sherrm; ^swa/ er$prr®sr 0BmuS^jm&T i&m 

angkuh m&mi^0MuQujj)ir$<s(r€tr gi8s$isr&3i(n)sBai®fiG> iB&§> 
tfT«wu/Tfr &$sai-jSl$$ ■m&4>$mrrilyn;m fCyclotronM^ujr. 
^GfoLb&muGup&ehaTg); " ■ £joo&irtoi£ji,... <&<$&" ^w®/«ir«nr. 

9 . 6y/rQir«3r«^— -Lawrence. 
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*sy|gi/<&<5(75 GumgD&Lb 



£LUJlf ■..'■d3m&(j£&$Jbm& @««06^ «^IfGtti/T® /8«S'6fl®. 

ifit&ajth e$($uiq.&&rr<5Br$iib <sB$jBg§iitoiumm 10,000, 




Hfyh freauency 



6$(9J5J/ 1^,000 g&ajitsroQuil© COerstedsJ ,jy«ra/ds«?7 &ir$&u 

ld(t®&u GuprpjGfTGFrgi. g)iu/&@ : ib $SsouSl6$im&r <s$(§§i®gt 
^&<&m&tu <$($ LjGOgjtgfffitfm gjMtp^im&rTGO.&ioogi 9(75 sulIl^ 
«uifa/LD/Tcsr utTssi0u3&) Q&<s6g$j&lG6r n)§i . «gy u u nan g 



uSm *f£pp ^&§i&Giflm G&if Geu&gSSljbtg) ®BQ@ &wwir#i 
&-6rrefrg} (ui^ld-37 J. ^aGen, §i&m&mftm Gj$ir G®js*w 

GSi8sf7<surT&, 9(0/7 sumaiis §jm®rrmm , ^jsmoj GsuodGsu n)! Gjsff 
Qs>j<3HEJ£n8st7u Qufbn5l(§ui36vyih, €p(§ (LPQ£& &rjbGto?wy& Qfifi> 
rryuGu p& Q &ujg>> jh{g)& &if)iurr& spGpr si&t&i &(rw&m&$ 
asrrm <5T®t£§}<3i Gsirrm&esf pm. J§)fr«w® §i(§w& t^mi® 

gymefresr; ^moi $p<sbrG(npGL-rr®sr gy G&trrrin<so &r?ui3i—U 
Gujogymefresr; J§)/5J5 £|)/7<3Mr® u*.&&®fl&$mL-Gtu <sprf glojit- 
^J£)rr<si/ LBG5r(6S)a@!u3<6$)W 30 — 100 ®G$orrG>sim®)LL ^j&rsif 

iBm ^(Lgj&@ GtoJ i){T)16$}lL SL. OTT L~ fT <£ <35 U Qug)} B SST p J/. 

@l*5Gk eBdsnsy ujtrG^ssfldOf m.-gi&GiflmL-GujiLjmm §\rfiluj 
^l-&$go ep(jfj s-iuft LDnrg}} ljsdll (High freqency alterating 
fielcU SL.mri~rr&imp§f. §}&#> LDnrp l/su^ot j/ig)/f<a/ 
LBmLj60£B$6$i<siT6fT &# &GtT &®ff) <sisr &p£)l Qunrqg§!&&& &{B' 
turrm (Period of revoluatiorij ^^^o^^lo/t^ ep(Lgim® 
u®@<$uQug)j@}mjD&l> mi£>uj&!s$p&(3@!®) (Z) §i(§ 

Gupp $/<ss«r gjjGtotp&iLbrrg}! G&iutuu Qugj^Qmpssr; 
sjy/s/^ ^fi»«w uSlmLj6Qgj£$i66r G&GOwrr&ffip&LLutSiSlsirpGsr; 

GeusffluS®) ^/€S)/t-«wl1i- aiif«9«i) ^mim<&®mpm. ®&& 
(LpmjBuS®) ^$®®jG&mg)i, ^mp^m tBm ^j(tg&& e&ip&® 
Q&rrL-®si 0dso (&&&&&§<& QuiT(ip^msfT lSIswt #Qpfi0& 

^)(5«@iij &tf}ujir<ssr ^lduj^^so ^«msu ul-k® ^mL^uB^i&rm 
&f7®>wrrmuj (ChannelJ jy«»tledr^«r. ^crfgyri), ^/«oa/ 
®ILjQurT(Lp§i 9® u*.-uS<s8(§fs$! uspG(n?(3 i®>-*@ «*$"" 0%* 



244 Jbt gs$} &&C!h ®um0&ib 

$m <M$turr&& (T!) &<ru> elt&'2tufQajLiQu/giu>&*»ir ^®s*rr 
u9<& (Spiral orbit) Q^«fl 30rr*fi#-Q*&^S*pOT; j|)/5<£* 

&rr<zo, >3imW-$mQp.fQi-*M umtistotu, ^oo&nojgi ^gp#«(7$ 

Quirj8.iurr®&, -'g*© ^ yfrejh .:&&(? mm fa *&±fl y§ft$fa/ 

uiu<mu®j5&OQujbjD ™*&QmrrCirr^&-&<!5™$-&*to®?* r . 
9^Q^.i£ '@p**«r«v«iror«B!ai. : ' JD/M^ m&a$&Tcj LLp-rresflwr 
krrjb&tb 14,000 ^ujtfflfo9t~il(5)<95$rr ^ms^mm &itjb&& 

60 l-MT ^0U>l/u> 10^ 14>000 

$uj{ffo2i~-C-(Bi ^&Tsijm&r m\T$&uym&m& ^<smL^rrm<& 
mm®® 30 ®QsotT «wrii®-a5«fr iB®ir&frrrih Q&GOGWT&lmjD§i. 
g/g^# y^'aG&rrriUr-rr^r LLu£Qt^rrrrm&fa '(p®&@&ffi i jb@u 

^^■Gw^ppS^^mi^oisrr.^»*} ^<s3>a/ 9,000,000 
Qwrr&iL®m&®T &.ww '9(3 &&' ■..#<&$&' &$*&&&*?■ 
fPotential dropj \Q*'*(K& Qujnm&*.ui-iu ^^pdsou Qu&Q& 



1 uSlebeSl ^uuSiurt L£lekG(<sj5)LLL-Lb f &Il-U-&&l1i~- 1 BGeorr 
6ihtlL (&i¥l(urr&& G&nrekr^GO 900 <suml.Qsm) Lfil®sr($S)jbjD&a<9> 

g)^^«5>««j maF&GeirrrLLp-frGsr sparpsm GlojetftgG&rrjbjDjB 

ifi.-«««fr SL&rerr&sr; <$!&& u*.-$ai&fl<sb apsm&m &ib(ipG5)L-.tu 
(Lp($i<9>ai&5®&& Q &n L-m<§®<ssr (t)m . <m&&Q>6frtTil.!jriT63ft<s6l((iji5gi 



sm? «feSsiTTilijr rrsSr: 

^Qu)/fl<£# GD&&UU j5n-®a>aflG0 er/bGam'GGU sTGwrmrpp 
eto&&GefrrrLLp-rr<ssr&><sir G&\ujbu(j$i®<ssrjDm. ®pGrrrruLme& gp/Lb 
uso m&&GmrriLffrrma>&r simuym&uGujb.ipj&Tmissr. 1944- 
G®Q5J5gl Qg>ifQ mesti tLjtb Qo|ptuQL-fbQuira 10 ^)fi^«Yr«yr Gauu&if 
eSGoGGvneom ^ct/tjl/^® t£l8souu^^l&) g&(^ m&&GmmLrjrrfasru 
GujbjpiGrrerrgi; !jj)jM<£ esi^^GmirCurresr (Lpa8luju>nr& ld(§^ 
$lsuJb$jbG&GnGjD x y65}LD<9i3iuGujr)pffii , ^Qu3/fl«<gs *g&Quj 
f$nr($i&6iflG0 m&8>G®rrrLLrrrrmm&rT&& G&tso<sBL~uGuji)jB uem$ 
g)sar <9i&r®iGa>rrmr($i <£io°o§} su<so^io GT&isuerreij (tpaQiU£$iGaus 
GujbgysiKSfTgi GT6isrue8i& dtarrafi)* «nrilL„curr/jb; ^rk^^^nm 
1940-$jeo §)(75 inrrGu(§ib &B&&G6trrrLL(rnr6dl®sr «_5(3a«y 
^l&siuouLi (Lpjbg)}uGujbfl)gii; <3j&6fr u^ldgst $(/$ Gurrifs 
oiuu8souGurr&) *rriL&l\UGff\$$G$ujm$ gir ^j$g8(ju€0 *@6# 
(pLJ/rsi) G&rrjbjDLb sjeifl&&d3€Qfo>. <3ffi&f §i(rf>*i$ ^em^mm 

10. Q^a/D(OQL-.«b<S)u/f«-- Heidelberg. 



246 «#/Ip/^« 9! <25 (Siumr09'ih 

4' 7 l£l1l-it <§n)i&&mGq<3hm§$; *$}<&<5v &tr$$ih 17' 8 iBiLt^ff 
rgm(Lpm6tr§i (UL-Lb.$9), s}&®* S!t^uumL-.@&6rrih 1,200 
L_«sr suiSmiu^ (ConcreteJ Qarrmr(Bmmg}; «ssnr/g; ,§<£©<£) 
5,700 L~m g)0tbqti), 300 L-sar $tr'i&rr(y>ib si i— ®^ &I&T wesr; 
^t&airrrb&yLb 10'2 Q&.dS sj&*Q(Lp& 6 ^^ &m(Lpw ^m&r 9(75 

Goirresrgatb 5*5 iB.i£ mm(Lpmm 36 6To°o(&j& <£il($S;&errrreo 
^j ) Si&LjQu(bff))<srrerrg!> mrr^^u q<so&@l<tii a.®)puq 10,000 
^ujfT<sh)QL-LL®<9iffl; LDnrg)i t£lstq<sc^^m ^/^rf«/-^«^ 39 
LBLLi^(§mm ^}8so jS<sfr@$}t-®* ep&gl m<m§}. Gurr(§&<§u 
i3jD(g) ®)irQ?T6fo<sro ermurrrt $)&$& sjmiBumu (Lppir)}uQujn£ 
G&iu&rriT; tlgjGh. jr/refraSir 100 Mev ®j<s®cru2 6piib, ^eo 
urTg^&mrm&fr 200 Mev ®)<ssip-u3@}jLb (Lp®&(§<su&jn<& \&& 
&($$$ si®J([j)&(§<£ ^jdsmujrr&> @<$0££/. 

j*}Gmi&3>(§ Qum$m ^[TfTUJff&& m($<s8ujrrm& $ai£®®ffjDgi. 
(LpjbfgjuQujY)& Gi&uj&tfmmgi. 



8- «£|g$tf««(!5 Quot^Is^^Iot 
QaPi£i(ip6iDfDU i51«r<Sujfr®iij«6}r 

Q&rrL-!W§)(§9®) Ouifigius g}3smturr& g)0^@LO. (B&j§la3ujeb 
eorrm Qurr(nj$fr<9>6fT &.Gmu.rr<5ii®s)&?& ah.g)}®jg}; ^oagrrwgi* 

GluerrSSlaih ermugi, <&(§ &<5sf!i£>Lb i$$Q$rr(!!> &esRia 
ld/t« &-($wrrfl)ff)W ^mt^^Bso <2T(p^^)HJtbyu) 9(55 J/«»«S) 
iufT<§ib. Q<sij§}uSujfi)Q^iu€i3sefT ^fisf.uues>L^u3eo (S&jpg^sstUi 
tumor J§)0W(5> uiummdsfr eB&neBa^ssrjD^: QP$W*igl» 

g<s3>L_uj Qu/r06fr*«rn-« u>fl-^p&/^p@L' uiumu®$&u 
Qufla*>.($iib* «/flflL/tb «swcypLi/rgogj/ii Q^rf^ 4 Quesr^ir&i 9 
vrefc/D QufT(§m su*m L_nr $8so $I&P(& fr®£$}&&rriL 

^jbpBsou Qu$iw&ji)(§u uujmu®$&u QujDas*®to. 



248 j*f6®$i&mm Qum$&Lb 

$&}&&$ €Tifi£Gorr<so &[flaji£lQ)<SiJfTiLi g^mstL-rr&i Q<suuu£ 

g)/TOT® i3rjQiuns>m&{§$tb fpm&s>p& &rr£nrg! i3flQ&nr&tp 

Qurt(§dm &.pu&$ Q&tueuQ&<sQ<s0rrth Qu(^ibunr^Lh s^u 
Qunr($8$iT <§prt *^,pp& (tpeoum&u utusSruO^^^^^asnr^Ga/ 
ermugi «#/if<9;<95Lg- rsrrLb &tr6g£itjb fgl&Lp&ffi. Qum&rr<s®m 
at^pu0^iesiUjQuj ®j@p@ 9^ 6T®@£i}&®n't^t— IT ®& Qmrr<m&r 
eorrtb, 

£)tb ^srm^m^pmrrih, (Lp^aJireu^rra;, ®&Q& tuiom&r (^mp$0 
LD^LJLimL-tu Quir(§6Jft<sB(§ib^ *m§>i® w§!)ULi<5toL-Uj Gurr^Bsn 

<grr&, ^jjfbfD^o &-.JDU@!£l Q&iu<su§>i<so ^/€W<s>j &nrg€snmm€frrra 

C-|~© 2 ->-C02-f 9 6 is)(3a>/r &G€0mfl&®r. 

$$&& PiAmuir® 1 QwjB&^puQujbjD GffitueB®) Gw&flu 
u(§iih ^ppBsotLjLb arr iL($>®idsr p §1 * ^fc^ <a//ruJL//r® 1 Gu>(t*o t 
1 BrrrrLh-j9fG5]S)i Gresrp «£/«U(g><ss&nr &.eswrtg4fif£lesrp2ii; <£/<&£ rr 
«/5/, 1 Slrrrr &-&}§$§» «d* (12 ^Iprrw #/#J 2 (Silitso €urraj08soii9 

1. C - «iflj 2 - ^ « o$ $d efr; C0 2 - toftuJiBeoeimuj. 
mfrmpu* (SurngjtJb euyfilsmuj siu^l\^^{S SL&svrif^^lSmpgi. 



Gpj&refr ^isy%>|g)/iL_.ar (32 Bp-rrib GunrtLjiBfo) ^aGfBgg&r) 
G&it($§} 1 Gumoo suflajLBsoenmLf&sisu (44 Sicfrrih *rfl(UL$«) 
Gurruj) 2L.mri—rr&$ 96 ffiGeorr • &G<somfle>m Qeuuu&<ss>&ufLb 

IfijpSdgIT CT©^^I(»3>ffll®: 

@/i_<sw Qeitjb& jgfi&sr ©.eawL. /T<95@<a/<3&/r<j5">. Gu>p5h.$iu 
fsurrGp GiLfro) ^cu@s;&yr a_«rcr/r «sjg) ^£Q,<filj<5#&s- oi©fr#@u) 
sy/ruju/r© 2 £g)ciiaj/r/p/ 6r(L$g>u GurpjSlefafDgj: 

pdiGaz/TO <3ii>/T<fc /J/f a_6iwi_/r@iiUu/r<ip$|iA 6 ^- 4 
SOwnr aGta>/r/fi«cir ^/otto/ Qsi/uutb <sB^mmuQu^9i^r]D^ 

Gurrgjeurrsi nsrrib er<si)<s»rr G<m$u3uj®) G&iuso&vfigULb 
Qsu«rfisSL.uQij jpiib Q&iuu£@«wr ^«yr«V 9G5 GiLir^js^a 
&C.L-&&ILL- 106 @lG®)rr «Cw/r/ite^a® CSLfi^u^cw^si)^) 
erangi «jh-psu/rd). 

^gg)i&ff>(j5 j§iiiaia>3b<53>g& aioriuuiilL.nrsv) afior&(j9)$&-' 

{Lpetiti er(LpgH eBsrrs^Geurrw. OuTua) 8 ertirumt ah.g)i£l&rfD 
uq- @/M g)^«*^s3)^ 5—10 ®(3«)/r (5«i/T6bil®a5«r «^^4) 
Gl&rremL- ffirr<&nrp-am& sirrso&Jirujm <s$)/f««r(tp«)£i> 



f. (3l-/tu6i) - Dopel. 



B 50 j*f®mi&&c§ Gumgll&Lb 

YCanal raysj 6^®^«<55<surru); ^oosg/rsi/j/, H^ymt® Cu 
QL-crnr&tt<&$iriT& <sTjjhu($iij) uiflampjQ(Lp<s(tm (Reciprocal; Q&tu 
eotTGD, ' @fjB&&(p&&l (56®L-Qujr)i®}mn)£i; J|)/S#«# Q&tu€til<sb 
Qurr({f)(£mmLCi - «tot 1 gD& Q<gjrr6WL_ Gm^fotLpr^ssr <$'g?ra)/« 

©asi? «$/gg)/a&(ft ^sk^ti) ^orajL-flr^ssr^fiiir. I (3mrr&v# @5tfJ<5 

1 D 2 +iD 2 ->iH 1 + 1 H 3 + 100, 000>000 ®<3<sorr aOeoirifladr. 

C.U£QiL„rx(r<ffir&m €$®srr$ G&ttSlmjDesr; ^(gs)®) , SjGijsurTgt 
6£6ar,p Q&ifj5&} a. swsr l. /r esr ^/gg)/s<95gg ^.i^Cogur 

Qt&rrm <spmg)}&& 100,000,000 SUGeorr &Qwrrfi\mtiT 
Q<suuutb Q®j&f!s$L-.u Q u ^ <su \% nr <so , ^/djdgSIujSsou 
Qurrg)?&j& i£SLLuj.e$jLb g)^r lB&&jia & nr @ m ld (T m 
Q#uj0m@Lb. Qu(§murr<sorrm *g>i &$$}&&($ (^uj&aiw&m 
^V^w^^SyCSijO Q®j®fiG3i^.uQug)jii> Q®juut5§)<ssr ^/«yr©/ 
£§)(*«£ /^^UiiS^^rrssr &-mm&$. ^«(3«*/, Qurx«nsBso 
*&f®£$}j£&(0 $j'tu&&iitsen 2-U.Gm SL.&sffu.rr^muQujDJD 
<syL~.m, <$i®s>gij &Tw®jm<Si) (Lp&@liuJb&tf6]Jib <surTiuJ£&<ss>$u 
GT6$ruG$)& $riih fiL«w./fSfiSrO(3y£h. ^<|pi;<£(/$ ^)ai««®«®frnr«i) 

Qurr($m (£®}0ii$uj®) (Lpm/orfl®) erifl&Gorr®) Q^isffis3(Snh 






»4j/ gg)/ (g;<9S($ Qu&T0&<£$>im Q*Ftu(ipmjDu.,. 251 

^jb/D&) $}tu n)mmuS<so ereueB& <s8dsa<5El%ssrtqib &.mrL~rraa 
sBeoBso GTGsrn)! a.*fl«»u> Qs;rTGfTGii§i ^a/swe/ra/ <£F$tt/&«). 
g)^i)@ 'GpifunT(&a t rgemL^ &rreouGutra@l®) ggjg&esi&uj 

&.mm0> ®Qmm(!$m op^coirajjj, ^uqsBi3m Gt&jbufrutf 
(gZ/ciror Qsuuu §dsomujiLjib &LLu Q®Juu$8so<ss>iuuiLb <9/p*3 
^(5<sw^)«n) *jg/fliu*tfu> lBs ofiASliu unti® QsnrmBmp§t; 
jgircari-ir«ujp, «$»cr a/ «**-"> g)##«»«ttJ ^)iL/««/s/a5<wr /5<sa>/_ 
QL#£y«i$®«>#nr«8r .j/£r i3rr&rr®&g) vunrmLDrTm *% t 0&Ss»& 
Q&fTL-iTisgi df9l&Qarr6mui.(n>4>&&jD&; *«5®>^5' r « r £** 






252 ^ygg)/i<95(g Qum0&Lb 

jjrraGsu ^%^0§ii ^gjb^sBGSiL- mrrmstu^p^ /gawL^O^rrrr 

L^rruScriSi liteSkicor 5 ^^©««^n"»*^ ^IlLl-^^lLl- (§)(*,£ «lsb^u 

Gwrrth; i$mr tsar &)£$#)<§ (Lpm6BT&rraiQ®j ejr&r stiglprojm gm 

OT6W0U) Ljifljsg) Glsrrmm jjjjujetf «$<&&». $)u t3tr&§ids®£i@j& 
§ffeu arr6mu&/b<&) jgemi&mfjF} Qum£§i&$asi& <sr$ff (S/5rr#£) 

G&rr&rr^ib 0dsou$®o ^(^aSmd^fh . ^iL@€k^gpu) t Q&a)errC 
L«itLDiT«jrcru^ib 6 fifl. QaiiLiC<sa)iS5a(r5ijb 7 , Qu^G^iqu) 8 Qu>jb 
QmrrmfL^ fty&f$:^zr'nrujf8&&f)&' <sSI8str sutra ^ui3rr&§iBm&@ 
eSrnL- m<sm L-j$ujuQujbjD4jp . ■g)D.iS/r'#'ffl8aii , «@. ^rdieuirg)} 
aStet- <95«wi_«w/r GTmumguujbflfil Gujsosonih fljnrih ^)®(§5 

(ouiTgiiArresrg}. *£l&jb@(fltu a9<ss>L_ @iSw(S(iyQL_rrfi5r£}/ 

(1) 6 C* 2 + t H l -> 7 N TS 
(2j 7 N TS ->- fl C» + ie ° 

(3; 6 ci3 + -^ -> 7 N x v 

W 7 N 16 +iH^-^ 6 C 2 + 2 He*. 

6 c^LlJtodP^gi/Lb ■Q^dc1 l- rrtfl/r fiwsn)-«»zi)— Atkinson and 
Houtermans . 

7 «0. Q«i/aj(3<s«j««rr— V. Weizsacker. 
5 Gu^C^ — Bethe» 

SN — m jEiLrr ®q®sr . x $°~urr§iiLp{Tm 1 JtL l -LjQixrrLLL-iT&r 



,#gp<35«(7$ Qu&T0&>j50Gsr Q&iU(Lpmn)U:* %$$ 



5« G&rrmeus #inesrurr(j}i3>&flG0 L]Qp-iTLLL-rrm&&TfT&) 
&UT<5mi—uQujbjD ^tu&&mm<$n)Lb urr^LLirrr^rm&TnrffO G&®<$&si 
a>uGupp &.(/$ u>crjf)n)mj&<@r$tb (TransmutationsJ <mi~miB 
njenmasr. ®jtoJjbj&®> G ^kl-® m & $$&(§$& Gurr^m^m 

cg£<gjii>. GB<zmi£ffl&s(ft6ti <sjijrrTGtrubrr6$r mgiJDLLp'ggG®" <3jt—rsi5il 

2L.m&T3jii GrmugjiLb rsrrti* <£U$jS& G&iuSjlmGefT . & jbG&mG>toi 
m®mLLpig>mf LjGprnrLLL~rTGsi&crrnr& s-Gfrsfr&n; eB^ssnB&sraeffi&sr 
^auLu^^jm&T 3L.turfj5jB G&juu 08som&f)<ssr arrp'ssjRLDn'S 
(10-20 LBsoeBtussr G^ssns^B'^crLl *(^(t/«Jrsyr (Degree) @>®J 
<jy$8>L_/5£ Gr$rir(J><si]ai&<£rr®o, GTGoeorr m^oLLrr^m «9(|p/« 
6s@5/Jb g,ubuSlL~L8(fi>i5& Garrdr02so snsosLLprrrssr6s8sfr j^Lp/S-S 
j§Bsou5lsb g^&Tmssr. ^srrsupjD ®j!5& Gf5it3®J3uh (S&jp 

<yuDOTU!T(B(3>srfl63i d&en&frw--: 

^@/i«(5 fi-OTL.fTg)fi5r /djj (1). ®j$& ®s>rsLLrrg>m ,£/g?p<* 
«0 $dsoiuff)p§i;sioo§i 6pQijLj{T&lLl.rnT8siff GsuafiGBLl($>m &ffiu5lm 
j9j6S$)i&am<i>utT& iLrriyiBmrDgi . (2). ^eusuirn)! Lj$&rr*& 
G&rrmjSliD afiuSlm ^f^jSi^c^ g$&G&ujfas& G&rrL-m£l 
es>su£& «/fluSsar u<$$$urrssf «j(&F/T(3L-rruL/ «&@ii). (®l*G&iueo 

GujbjDG&rr<swQtD.) j§)uQunr(i£jy GeuG^® l/(5/t/tl1 L-/rar 
&rrA®&a)rreo g)£«/fiaSfi8r si^am® #rr$(r[r<m esyjBLLprgtir 
jaiGmia&meurra t£>rra)i®®st p§j (3). @jjs& mpLlp-^m <£y|p/* 
«0 CpsiiG^o LjGprrLLL-rTdssr eB^mj^i rglBsvtujbp ^««yfl^ssr 
^ Gss)i jj&(§skirrm wn-ppih &i<stoi~§\mp§t (4)* ®)o°ogi SL.u.Qesr 
$0 urr&tLLprrrSstsr Goj&^sBlL® (&&<& mpCfjgm ^sgysag 



$54 j>j m)r &&f§ Qu®t0&i& 

dSmr u($$Gurrm g>Q>&rrL-rruurrm wrrn^^mfB^ (6), \ 
mrrm, Ji/jM^ Q&ujgo qp(ig®J&$ib LDjh^ih &(3 L]GrwrLli^.ri$m 

sari- ^<50UfTj& §!&m) Q®j<s$sBl~ LJU©a/^fr«u i£msi(§iLb e^ 
&nr&!T(rmr<9i3i(flu5lm si®!j$)l&&($ &)$®L-.<!k&\<s$rjDg}. 

«<ste §frn)ijq&8s»& ®jSuurr4> fBalance sheet; {sirih 
Si$j5§! Q&rrm<su£i Grmml <ip&<sB<so t sifluSswr <$& si^j^(§ 
( 6 C™) 2L.<srr<srrgi; £>f§l Ui^uuis^vufrm prrosr^ qGrrnrilL-.rrm 

«©a/i-dr f 2 He 4 ; <^CS^ «/fiaSesr ^^i&&® ( 6 C 12 ) en&mffim 

6Bl~uQujbjd $lfT®s®® urr®iLLtjcr<stim<§tijLb §L.m<snm. @^ 
*$($uq0Sso& @$ui$m* ^{^iim^m^ g^dueijrrg)) <ah.p<sorrii>: 

tyib $jff<sm(i} urr&LLrrrrm&^ih &.Qssr.L-.rT£l€srjDQsr. «^«Gsu, 
&i rr \u u rr C l. nr <su @ j$ u i3 l_ <su it ld ; 

4 f.ffj ^ 2 He* + 2 ( lQ °) 

g8l- ^T^m(B <m<so(§®®i @<s®jn®mm $L.mm§&. ®l&& t6?«6r 
ggUTlLl- Qsi/,/p.p65>u> ®l!T6Ssr® un-ffiLlpn-Gtimsiftm G&rrpp& 



<surT£jurrLLiq.m ^u^uumL-ttSeb @jj5$ OPOg* ^^^ 

<sB($iefi<!kmuGug)!Lb ^ppsSIm ^/aro/ 2 5*5 Mev; {§)«&£$<£/ 

® A, TgHgi Gumsc ^sm^a® 600 t 000,Q0Q a&eomfl&artr&fr 
pgj. GLbjr)3h.jQu3)ujbjr) G&iusSfw s-mm^p^ $j°°ogi *%j,g)} 

evrreo* wsifDLLpr*DG$r eijSsSlujiOiTai ihttpfQuGu^Qmp0; 
J§)£;S£ Q*tua)rr&> Q&nru.itj5§i g-^fr&TiLirm ^jb/D®) Q®J&fl 

turrs *«^)/j«y«3r ^)su<s;«/fluj/r«u Q6uuuL&rT&&u GugySSmfflGsr* 
erm tc$ G&nrso^GugjGm®. *%,($$)&>> @J5/ OPJDjS^lib &i?liu<5d€ti* 
$§)®<g> j$€oa&tfl — S{oo&irmj&jj, «rf? — sm&Slujnr&u CCatalystJ 
£j/s/<^ Qug)t8<MrjDG&>uj&rj$ g)tfj««^@si) <£yjp <sB(LpfsimLjQuffn 



Qurc$Lb ^fbpeo ej p n minrr & emongi Grmug»jB{§ Sl!5& 
cr(&j5g}&&rTLL(& Gusr^LDrrssr^j, *%u3gyLb, £n"ii> 9^^^ 
&ljj£l&LDfr£;& &hjD<sorrix>. foiiug} (gjswflWTcSo/efrflfr eSeisrdSoBr 

&n prima) sl.€S5t(5». £g)<&(6tf)&> 9to&&Cpg}& u^.uu^JU»T«<#Qy§tf 



&&M&JD1& §& tB^^w ,»&©«> M!TUjt>& 9® gpo)ii 

fi.«AjL-fr** ^^.oj^^&u? &rr&nr[rmruirT& ^iueus>iwx&fleb 
®e»u.m&&<9h.u}-UJ ^soika^i^m gdiStl^/rcb. g)<ftj3 £.«^tf»UD 
u}& &[rrr®TLDn<S5r <$i&T®jmvr$i. g)0#* &$ite8&ti> 

fCommon saltj *>®fiHums>m Qup& G&iu&nreo 20,000 
ufisodltum <§G&rrrrifl<sfr ^smiss&r &$!fiuj&&& &&&& «5/|p/«« 
mrrm i&rrppu^ugith* ^^lB^^w GaifliuG&rr&nismGam; 

J&u2p-&$™ 9(3 u(§$ujnr(%Lh! ^$<s$0/5g/ 6)G»L-«@j<i> ^^ 
3ffrn-Cp'rto£Q*/rcAr(5) 'jSjgLLirrr'cdfar' n.mfDU<ss>u pnih 

6ULp<£« LD fT « <S &(§£!& GLDQ«l)fibAuC8)iUfi^L-« ^iI.L-.^lLL-. 

c^uSirii u>L~/s/@ <£i $&$&&& Q*uJtum3fo.®Lb. ©JS^ nss>fDuq 
Quif\(s8iu^L^m <9>€Q/£fi 100 8l{rnr& ^«rsi/«frenr Gpriq-UJ& 
m&& Q«fr«wi- ^lIct/t^cot (yw&$jb(§& ®LLL-.$&LLt-& 
&iDU>rr£iGsrjD§t. @g)g>iio Qun>($&fiwr ^m&jLb ^JBJDG®™ ' Sl&r 
e>iib £lLLL-.&&tlL- lOOO-iLL^mimrrai SL.eh&rm; ^uuu^ @(3/& 



Quirqf)LL® ss> & &G<str ml rj rrdssr ^fu&a^su^jD^ff Q&<so suit (gus 

Quro& Gl&iu&rr®) LbiLi$.6$iih&rr<sGr Q&iu(Lpmff)u$60 uiussr e38str 

(^uj &&&$&&& gn<sm®@\mrD^; $)pr€isrL-.fT<su$i ^jujsaui 

Ggjm&TgiGuiTGoGsiJ, Qu(§Lburrsorrmr ^^tsa(§aim&T £$($ 
Q^SfrL-itjg8so g|uja«tx»ir« 3^($wrrjb!n& <#i<s5)L-.&l®srjD6sr. 

(U) iL|G(r€5fiwu LSleirojih Q<grrL.ir$Sso g|tua«GpLb 

ilj(3j5^llilj dl5irsi|; 

1938-^ib ^smu^eo &jDnr6or, 10 efoilo-ircroLoair 11 erostjD 
Sljfy^tuwtfil^ifgim iLj^g-issfluj si ®&tf &&>(§g&go iSerrojiijiLb Q&m 
2fcu# &6mL~j$j5@m[f. 12 ' ^)#Q^(usu ^mesrG&m (LpmmGy 

90 $gj > LL[rnrBsBrai Glairsm® @n-x&uQutt)t@l®srjD§i; ^¥«»{«9®) 
^««(75 ®lL.l~&&iLi— @lrr<sm($i &LDurr&rii&<srnrau den^^j^m 
tDg$; Qu($&urr<stiiT$!sr®jjr)/$<$b u®) rglmlrrrr&sr&Gfr &y)fbf$ 
s#$ wjfilujuGuigiffimjDGsr. (§l$@ g)aj««ti> GuijbGl&sfrp 
u&f&uSm ggjirytSuSeb ^0ul9l^uGu{T)P G&rrL^itfgl&D £§}il/« 

©cifliunreiiflafia) 1 (Neucleonics; mmrp r§djm &ij£I<s8uj®) 
§tmjDm<§ £iLq.uu<5S)u.tufT& ^mu>SSlmjD§i^ 

1 . gmnnsbr - Hahn * 

1 1 . efOLLp-rrefoLjbm -' Strassman . 

12. *%(&& ^jiueSleb «rroaras. 
^-17 



2 58 ^jfzmi&&(fo Qu6ir0&LO 

^fopdso $B®GB&BmrjD0; §!<wG<&(§ G8&terr®& «s^^su,- 
^Gmim&m$R<s$r ^jtrmr® &&)$$&<§$& ^<am/«s5(-/5<g G/5/r(5«u«^ 

^(5 i3m®}g$&^&<<§ &&&&*& 150 Mtv dlfiib—giefoL-iBi 
««$«&• 8/5/f Oawa^fflOiS *2%®nl5§} &g£iueuy i rtGHDrrar (ipmpuSsi) 
(Empirically,) ^gySgtuSL-uGuflGorrib; ^sustfji/ Qurrq$fmmiD& 

u*<somi>. lB @lo o^ <$p(t ^«r^-'-fifl® (Exothermic> ®jms# 

&($@cr®<$Li Q'u(rg!U>Geo<ittJ $&$&<&&>.<$&. ^®«u- i&rr©* 



^®.m&>& ^ilL_ a/feriiSfiSr C^tlufiuSgBttr— III.; S)^^ 
Q&rr<sm® jfgjw£g(gi &rr&d§&®> ®JD&&i r rip <*T6$&rrm jygp/<& 

mu Gu&tb. §jjb& Hnr®®*® «sy^y««(5««sifi?«y/Lb g^® /$o£lL 

13* §$$£$&.- us&ib.l 25; MrraurG. 
Qmuuw QmtatfiuSL~u 'Qugn&4 v • 



WLLij^^iih t3m^fl}B3h,LSj.iu Qfainji ^^««(B^*^" 3 gLfifrarrtfBr; 
Slfijb® <iT(j}i&§!®&rriL(B qQrrwfiiu <g>!m)d&a>($ CnU™ 8 )* 
£§)«s5&aru i$m®jjD& G & ih &!<&$(§ a; <§mfDJ5&§} iMev mium 

^fi^©«<syJ?^s«6lo°o(Sufrif6^iyfr^^OT<3rr i5 LBmuGuifltum^aiGmrr 
LLpnd5&®Q®rT<sm(B G&ujtuuGiatbp ^Gwifi&&6 : G&nr&Bssr&m 
30Mev-«@ Gmtbuil.L~ Qw m $<ss>&&G anemia 0^C(T(T<ssf 
afal® (&i<so<sO£i G<sug$ ^^/««(75 t €T$Gurr($3strs;*) G&rrem® 
^Guifgg &jilL-.w(fasisru$<sd Gm®r<sftiu &§&&{&& $R(Lgmm ^©ffl 

0gf > LLprrr(mm3sfraG t 3irr€isr® @rr&&uQujh([$<M p ^fjs& #m*-L 
prrmsi^m *%jbjDeo iSmsBEssr $&$$&>& (*Urr$rr$Trmd&& 9 

Gugyib (Qu(§Lhurr$$iLb O/g/f Qoia ^jtpuqi^m); ^<sb<stf<sy 
ffimpuSt-Lb Gugui, 16 §j& t (h(® «r ©<£#*« "■<-!© ^rr^lium 

Q«/rsOT(5) 92 U 239 jq ggp/ £ariff «u/ras wrrtrp&mjn®; ®ul/^(U 
^@y««0 %$J>/ Gf/Sfr^lSaJ @rri@$3iG®j <spnsT<soatLgrrdsst (lSlL 
L-.fr&a$rr) Q«uafl«flfl©<s5 Gtarrm® 9S Np 2S9 (-QjBUi^€Bfluiil>; 

^f$€Btu<sti$(sijit&<5iT 93, 94~^su§j &<s&i£>mim(§$m@ (LpmjDGiu 
Qreui%iy,©rfkjt]>, q<^C(Si~n"6sfkjib GutuifsSsir j§)LLi-«ar/f. 



2 5. «tSoWJu/nfrfiu/r - California. 
17. n x 0gLLLtrmssr. - 1 e°-« , a>*ilp-/r«ir. 



260 ^^/««95(3 GlUGfTW&LB 



92 U 238 +oti 1 -> 99 U 28 ^ 9S Np 989 +- ie° 

f 94 PCJ 239 J fj&rf* *$j>GOunr& g)&&fl8ssr GGj&fleBLL® tLfQ[retflujwrr& 
24,000 ^6ircr(5)ss«fffl"@U3. ^pOdsesrGa/ sBmai^uj^Gurreo, 

^ sjt o/ LD$ULj&&SsfTU Qu$j$($$gnr&owLLut.g$ij$&rrm 

^©^^««/rLLL-.rr# 92 U 285 erfifr/p ^/@j/««(^aia) j§)0r«wr® 

fr/ra? «y /I? urfif^muGujtp^i; £§)jy Qgrri$jb(LpmpuSiGO 
^ 6g)/ <sffi(g) «^pjD&tfu QutD& G&etoGJturr&sr GfiiTL^ifiglBso 

<s$irar(sii&(§ ^}$}ai£3rr&ff ^rajmubiuirm ujGfresfitu&jIjg!®) Y 92 U 2S5 J 

&uQug)}Lb ^tl/jrrssr^sJr Gau/ry 92 U 285 ~g)sfr ^@>/#<S(7$« 

1$. G$rr*®Giufr-MioL 



*#ggl/««(2> Ou&r^la^gm Q&i£t(LpmjDU..* 261 
liL^rrmam Oms^iih s^&t&t tLjG[r<ssfltu t &f m)i a&8snu i3m 

i3sitGumL-J5g$ ^rrrrmw^rm ^jdjdgo efl($i6&&%uQuff)i 

Q*uj&) (Lp(Lp6ugiLb ep(nj «$(ff5)£g,u£<a> ep(§ L£)<sb<s6lujevfl®> <$($ um@ 
GjStr&Slfl)®™ $€9iL-QurQi&mpgi> ^aGeii, Ggeneuturrest 
„5/flnra/ gftiumwturrGsr 92 U 235 Gunr(^eo€oaj G^meuiurrest 
^ictreij grrujonLDUJrriSsr 94 Pu 289 Gwrr) $ fbu<fcsni$ e$i& ertmem 
(tpu^iun^ Q«i/if &@ih ^jbp^j&tsfr Gents^ Gurr^dr tfrwu^/ 
Qa/©ff?uufi3)L-. ^€^&<&f<sssr($i&6fr g)/5^u Qurr(§efr&%3fT8i 
Q&rTGBBr®$nr<ssr G&iuujuGufpiSlGsrjDm* ^«<gj6W@#«ffltf8T 
*&$&{<§& ^ppeo ujrreu(0Lb <gjt$ $&(*&. <*T€srG<su, &(§ 

plosivej ^swsy e^(^Gurr§iLJbrrmsiefr^ 15 sigamfraGsu £§)($«« 
Offlj«rar®Lb; g)/5<s5 j}<strtofx<§m <§w>jDGurr& @X§J5&rr<id, sB(& 
eSmauGug)nh 0^LLprfr wasir G><suffji ^®mt &&($&&&?} L~Lb 
diami riUayz&gJM&jbtgj (jfimssrGu^Gaj GiD0uixuLBsjsT^ec 
u><ra£ j5tJi5(Jiurrifd?®d). ^«(3«ii, Gusfih<3h.n)uQun)jn 

$mimjbfD&rr& SL&rmgi. ^uSgpjus t siuGurr(§m&efilm ^moj 
9G5 (9>$ui$i1l-. Ji&rmQJ$ £rreisnq.uj§iLb Q«a/if &&Jo gus. 
Grr&r&l 0ay>®astp)§lt Sigi ^rr^a^Lb tB6®i~Gug)}&<ssrjr>$!. 
^«C?«i, ugo&i0uj <&jm€iimeffi®) &^&r&r 'Gojisf. GurT(§tir' ^esnp/ 
G&itSistjGujbjpiu Guifluj &ierT6urrx£ G&ubujuQujbn)i ^/®/ 
Qa/tf ^.scb Gfirri—misu GutpiGlMfDgi; £§)«*&/ t^ Gutfigrra 

&I6SILDJ5& U(§g($UJ aLL_G«8r Qfll/£^L«S)fiBr # fl)JS/. 



(Gritical mass; «rri/fly wtpw^Mfr , 



guuwr^iOff 20 et&un&firrfo j*Qif>rfte*fr«fl& sim? 

«*^£® u»* *.**£* Q*nrj0A$j«/D <*/><u^ G^A®^; *£ 
^rrssr 9n$pui*rr®&* Q#/fQtfi«0iiM> ^£jQuJT(5«*r««ffs8r 

GutT0urrW&rr& g)sb*D,* 

(III) iLjGtrsrfluj c^jgp ft-Sso 

^iu&m$m$ *.eSsiL-tr&.*(l*ivasniiu# ^*«/"> (§)«&$ iu«bu> 

Geumru}UJ efiujrrm ^pjn$® «r@£#sQ*<rdrai£j6@ ***# 
iurr&lmp£}. $pGup0m «rrowia/r*. *$tsj&™*u g»® 
Q,girrL_/f$&u gjn/^^cs)^ @jtupm&ujrr<9;4> am-&Qib 

$iujb*»* uiQp€titu£&*> u4<3pr*fiiu&@& 92 U 288 S 92 U 23S creSr^ 
g)(r<w<P»8aF/rOt-/ruq*«r i (tpm^Giu 140 :1 mm p «BS^^ 

20 . ^uusSr^jLDfT-Oppenheimer . 



$60 s€Q.J5&8l-A@€bt jom; ^m& q£$gB£$ ss®&rrm 92 U 235 g 

^^&®(§3&tg$t-.m Gt&rrgiGU68>&d3li-. 92 U 238 «#«gl/«*C5«* 

$0ri-(Saja;££}a> iurrQ&n(§ ^ipuuiBm j$ 92 U 23S <g/@/<£ 
«0«««rrrei) $(§UL3ujev)iuuu Qujh(l)}& &ih(Lpu.<s®" &&1- prr& 
iarra CResonance; <$imum{tb Jg)^ ^eSp/A*®**^" 9^,0 

U4G7GSRUJ& &cfo'®a8m /fi4tLlcrn'«8r*efl«&r C1sa/<£&«£<s3»£<& 
@«a)^«ca;<5«iiftti «^«wBtiiJirOT* f Moderator J ffT^sr «ii^/w 

fi&ouSeo Q*/Tfifer©Q*6Br0r #aijbjfl& ®<ssj&&«®>& Qqjuu 

Oeuuu feLl(rnr«3r<556?r 9a U 238 ^^«^««torfi- 92U 235 

%TLDiJU^, ^S5>ffli g 2 "U 235 ^®/£*<2>**«fl«> d<SYT<»/$/;$&) 

t«foi_/r*@fi«&7D«w- 92U 238 ^/®/^«<73««s?r fiiu^iLpnrm 
«55&nr# &\mjDu3it~& Q*iuturrjgl($&&(oGO &mfuurY<ss?im uw^s 

iLTrgn jjea>u>fi5i**(&c8tLiib ^^LLprnrem^m 92 U 235 ^@j/**(7$« 



264 t#8P«<9>® ,;.Qu«ffp*j4- 

■08so $jujm&tb Q&nL-iw®uQuj®&&i(Bidi* Q<sijlju igmtlptrm 
(T> 2 0) 21 .iB'&jb g[iiumt&ujrr®sr Gum^sDaifliijub fGraphite) 
Qurr(!$€fr&fflnr&tl>: ui$!?^<u$gj<m®m83iTiL)ib &m~$mixiLfib 
^i^uSjb &$ud$L-uQujri}& &&rrujf$85d ■ g)«Ji<SLi) j5«an~ 
eBdsuGupp^ih <g%0 ujGff®ffiiuJ?0<smmt~. <s8lL® — iLiGrrmfttu 

rBmrtSuh ^(§ (LfGp-®sftiu£ j/ot®l.«¥ Qwrr& QfB$®th®jmpu3 

SL.mft^n^^^0meBdsn®jrrm @orw® *3y*b6»j&/ (^*f 0U^~ 
prnssr&ckfT 6&($eB&®imjBg}; £§)QjaJ/r,p Q&rrL-rr$§i t$mt~ 
Qu0i&mp§}, ^^j^^mri^io QjsnrL.if0.8ti) $jiu&$& eSmp 
Gurrm- Grgff Gsu&jBm&tLjmL-.tu jfila^iLtrrrm&mrrGO ^/t<swi_lj 
QujDi> Q&iuti{LbQurr(iggj} f \gi6u /!)/$$& G n$& Q«a/«d> $j6UGfr08so 
ujpp Gwrrgi&tso&mrrGO .(Tnelastic- collisions,) ^tfc(y)€WL-(Li 
Qj£rrL-.mm Geum^m^mmmLu^^jth l&&&®j$ili ^«yrs^euaj/rsw" 

Q$rrL-rr$$so ^us&&ih\Qw§iwrrm G<sum&&>&tLje9iL„tu J#H£C 
frtrGtf&etmGsoGtu i upuuLiQufpiQmp)§}. 

Q#muirjfi8&) %\um&&®to&m, #>il<Suu(8j^»i <aS!^ii>: 

Ml D r &mm^tlp$m. D 2 0- &m~$if 



#>&* ®£*fr <5®8®f®Jrr& 23U 238 -^)4r *®ji£j pir &&&*.$}&& sSiff 

@ aJuiJlLl-. Glsuuu rgdwuSeo $8tos*&& Q&tutuuQug}i&&ir 

«SrtiijLfu $T<$rr&i&i! $(§ Qurr(§Btfr (&mLd$ujtb €rskrpQun(§&r 
$l&jh@ tB&tojih &<§0ajrrm§j) gfmipiu&G&ujeug! &{r&$uju 
ut^.a^kUf.iu^i; $}@@sr*mrrrmni}rr&, (*$}uQurr($&r @«rQdg)(flJ 

Q@uuu0d6O<smuJiLiLb &LL($uu$&§}Lb. g&0 (§$ui3lIl~ Qen€iu 

Qujb(7$^ib8h.i--Q<si}uu0d$o ^(G@ ^^uiSlLl^. 08a>u3GGoGtu 

l-Wgo — Grr@<5gi&®rTLlu.rr& !5®)&> Osauuih &L~$§}iJb gekrema 

&esrp§#. ®$®&J5&$U4& Q&tu<sa&®flm ^^ife^^^rem «ll-CW 
(pUfr«r«fl«i> ^^mwrrSfmp^j; Q&nrL-.&m Q®Juu0Zko<]>tu iSmr 
Qtb 0Bso $gtf&&uQug»&}esrjD3}> 

UL-tb - 40-A srmu§i iLjap&fitu&m&njLb mm - /JE*»jr 
ujib G&rrahrL-. ^gp o~2fa)u5l&r SL.ilqp ^«*>a>£jtf3>u« «ml® 
BmiD®* Qurnf&&rr®>£$eo ^jo°o0 gjfiiupwt&uSgu&rsfr unrcmjD 
aSo) {j§mi^jBQ&®M&uQufbp j§&)®J€s>p §>m0<k> 0jpjtoiLi 
Qujbjn§i> ^ifuQLobGurfs 2S m&& Gfit-jbjB « Rgjpair^)nr# S 4 

ZB\ slklL QL-.thufT& - Wurttemberg. 

jU. «w^Dasrr «o/r# - Haiger loch. 



266 ^§p«5«C$ Queir$&th 

mefajD ®jhjgrr$®o Q<ssi£j<sroif «S«wQas)ib «fj>fnnuasS) jgSsouj^ 
m&& 2& *ttfi$$- aisTilcfo 26 , unru 27 , iSls^rr 28 , Qf%m<srom 29 t 
rfltlurr 80 ^SlGiumf ^i^'tiiSiu ^ujairr<srtri-®Gfflm' @(Lg ^jgSm 
^p<s$!u^/. <3im - jSmprSi GsaremL-. G^iriLis^uSo) ^pmmm 
8h.uj.tueurT t$ @?@ Qptsj,u!il<s6l(!? > rb4$i <?/& S s$ «$)$<& G^nmmeBt^u 

(Disks) g)d/Qoj/T6^LJ L/Lii mrrLL@@)68rjB&j}. G^mli^Gtu 
&*$■&& Quasr&a) «/fl «£y®<s£)@p«i> ^pL^uQujf)g}j&fretT^i; 

40-B er&ruajt, njGirssfliu ^^j^-BseuSm 6$rr «^swddul/ (Lponp 
dB6ff&&uuL-LDrr(§ib; <$j$<so fi$g)<s$LLL-.u@§) Gumffiei) aiflu 
y # ©&*« <§j!fil&&QnjD§i. g}$,<s<£ «(g>«fl (LpogGHStfib €$($ Quifliu 

prrretflm Qp®)Lb epm^j G^rrfii^dGsirremij^o^uum^u urnf&m 
corrtb; sterr&tgjth effOssdr (Leads,) ('S,) GlsiKSffluLjjz) <spzr&§>><so 

®(&&rrmGw %§$&§!'> *%<&®°* <$!&<& u(§Lndsst& tFjhgiu 
GuB^rr&^^m, <$$,JDJD®) &-JBU&0S G&aj&ojz G^ftl^iw^oj 

1942-^ib ^^mu^eb ooQuirLfilu3«rr 31 GwjburrrfssieuuSec 
®&rrGmrr &&$& *$$,jDJD&ti &-jf)u<g§!) G&iuw^jhG&jBjBiSimnji 
Guffliu <3i9fr@B®) (Lpj&<so tLjGcrGsftiuiJi ggy gjgp/ slBso 0gn<suu 
GujDp§}* si^l tLjGp-e$fitu : £eto@iLiui Gumffi®) &rflmuLmjLb 
Q&rrtm@ ^miA&&uGunbrr» 1942-^ib ^esm® 0&ihuif 
wrr&w $juj!si3& G&rrL-iwffiltugi* 

2 5. Q&(u<5f0fr g8<soG$u0U} ^trrnu&9i $Zsdtuib - Kaiser 
Wilhelm Institute. 

26. ojifilew - Wirtz. 27. urr u - Bopp. 

28. iS^ssf - Fiscer. 29. G^esrGum - Jenseru 

50. iHtl.u.if - Ritter. 
$2; ooGuiftjSI - FermL 







UL^m - 40B: iLjGprissfluJ &i®&£l6sr ^rpuniLu^esfm 
4$®$itDU i3fXff9iBsmmdr OT{^^)ot*/oot; ^m^jsa(§<sufr i)psSesr 



32. a^Gp-^tu <j?®£@ mmu^ 



268 S}^i^^(B Guerr&ll&ib 

(j£l}GUg)j$jh(& fp0 suifi i3ff)£i(&jLb; t£& <sfi!m[r»vrT&GeufT .simjfil 

m(§<su ( r0p<sorf€O ^tu&&uQuir)iLh t£lm ^jh/Dst) &-j7)U]&$§\ $dso 

Oiuirrgim^ib G&rrm&iLb $rrm Q<a/<^ Q@rrBso<sB<so @j<so8so 
ermGjr) G&rrGOeowrTih* 

tL]Gcr<s$?luj *&!$$$)! $J8sc (Lp(Lg€vgjLb iBmu GuprrjbjD&o ®miuj5<£ 
^sBrjwrrm &$fituj&&qpmm mglrtisfl&etilf&GO $cruuuQun)i 
®im(D§i; @&&§i ^my tL.8souS&r ^(g&jtycfrivr &.a9/f eurry) 

|gi/syr«fr «ssuiJ^ tetoitimm (Concrete walls,) <&i60<svgf „ ^fji 
Gurrmg) Qurf(§mmio ^m SrGtifr &m &rTuu_6G>jDUJrr& etQ£U 
uu Qug#£lmjB®sr. g).g£6»«iu &$ird!&®)&<sm6sr G^rrpp^ 
$tj)@MtLj arrpremib Q®J€ifluumL„: ajGp-adttu «*/|p/ &-%scu$68i 
&.LLu(§$$nrm Qu(§@@ ^GrsSeo sig®ll&&(5 ^lumBimm^Si^Bi 

*iru>rrm m$rtd!#GQ&m). ®/Duunrm &$s$]i>-8sQu$«d iB*u 
Gurreadd gu&r&r rglii^tlrrrrim&aflm *L.&ijDui3&sr utuar 
tLmQ&®$®} <&$$& «(§<sBu3w G#($muGug)iib Gurr^shmar 
turr&jLb prrub ^(ttfih Q*rrjbQunrL$G$eo 4-eugp u^glluSeb <j§f$u 

€&(]>>&®st njfisr. ffrmGw, ujGprGsfiaj ^gp&-&*>tf»uj G&iUjbema 
OpmjDuSeo m$$tumsu Gurr(^eh<s8sn £.«nri_ nr#@L0 jgSlfDODLD 
lurrm 'Lfi^a <§m&*(Cmcible) ujrrau uujmu($i<8$& G&rrmwt 



«rr/ryih tq(Sp-e$iu ^($t&Bm L&& (Lp&BaJi&rrm Q&iu$b (tp®s>p 
\urrm ®l($!Bg} <M®Qm pgj> Gr($j&0m&mli~.rT&, Gurnti& 
s$mpu uium&&fl£) n9« (tp&&>uj 'Offij;4. Qurr®m* mesin m 

$L.\ufT$& QuiT(§®rtTm<9)$<30* ("Ennoblement of matter*j 



(IV) cSJipasffi© @uj«ffirii«sn"jr«) ^rr^^^i Gunr<$2si? 



tBs lBx opmBtuwfrm i3tr^iurr^w &l§iflaj&mu Qurr(§mmdm# 



27 jfogffl&tggfm Qu€ir0<3i!h 

<a#cj£iM" <y>*>pd*> $Ltbu&$ Q*iO*>'0*> *mi~rm® 

*mrtr* ^^uS^^i^tr^m &>®mmiLmm ®ipdsou3mi£§£ 
&$ire$&<io urriu®j&p<§u utumu($i&&uQun)gl eu($@$fr 

wira* Q&®g$@impm ermugi GmiliuiSsmu Qujh&<shm§i^ 

$&®utu4i*rru>& GffimtjjbjD. ,@H-&™& .^gp/ga/^r «^-fl» 1 
uirrs g^^rrfl), m$$uJ$i®iJ Gurr^Bmu ummu(B&§}& 

«®£@ u9«« &LL®uurTL-.rrm ^m^^^<so tniLB^gmih ®<sm~u 
u&n&—$pi±m$m&$ £«00* ^« fefiDffssr 33 «nwLjrr£rrr<& <£<afor@ 
tiil&mCiOtujbp'. ''Qifl<3en)ir0^irifliuibf Mesothoriam; asiltf jy/tb 

metiso Q&iujbm& (ipmpuBo) 'mf&tiuJ&fCi Gurr&sir&Sirr £-£> 

fflsw a>^; Bpuujrm, ^iupmmuS&> ®mt~.&<§ih mgiifitu&au 
flu/f®*** Q«rrOT®s?r«fr d^aStti^ ums^m<&&q$j&m 
Qe>3qgm umi^mdsfrm Q&rremt- Qurr(§€rr&8sfr &.pu&$ 



3$ j£. syorr&sr — O. Halia 



&$ifiuj&&u QurT($tir&&riTGQ i£>rbQ(a?(§ uiumtfth £L.m($. 

fLuminescent,) Gurr^m&^i^ek m<so&&u GugyBmjDm; 

d5(25^)fiw/Dj5;. g)cs^a)^sii£j Qucr($mmm &isj.<9irrp- (Lp&®Bm8so 
aaflgULb (Dials) <#£6ftr @$ (ipCm^g^m ®jdjb$ qj)g®jdu$®) 

Q<3>rrijil<>fc ^$3>^*<srfi<&: 

««awL-^ujo/ib utussFufSiffimpfflr; Gutp&mtLrr® ^l^JD(§ €r<K€n) 
«^)/f<ssyr^nrtb uiumuc® ®jjb@6$f. ^uGurrrig&j} an-mrrs 
&8Slrrdi&®) ^&Q&ujG)y&(®ju uuui<mu($&&uQurr}iQmjr)&jj. 

«3»r<£. Q&nr§!iuuSS}®) ^jih(LpemjD &lpuucr&& m&ujrrmu 

jtf&w^ji/^ Q&<&^$mjDm.^Lh(Lpmji)UJ!T60 G@rri$<si)gias>ff)u 
Qurrqf > &rmdsfi& G&tr§?iuu$<5Q Gsug)) (Lps®jDm®?i®> G&rr^lu 
ues>&<sfli— Qu(§&& /5<s8r«5)i0ii/O57®; $&(&&> piurrii) Gurr^m 
&<$$&<&) turrQ$rr($ <s8$umm ^im(§tb GjBifl@i€U$Q)8sB. 

ilJesfl, &$ffitu&3iu Qurr($m&8sfr a.jbu&$ G&tutijLb 
srmum&iLfLb &JDJ&I eSifl&trrm ^prrujGiSurrLb. 



eo§i smjifjsg iBm &j(ipJ&&(Lp®T®fr u9sk^^Qu3Gsorr 
(Generator,) ^sbst) jj m&SiGma-LLijrrrosftGmrr msa^^utjGg'mL 
L-rrem&BsnGujfr *3i®)®)gii LLgjJGi^rrrrmmSsnGiurr Qafrmr(Si 

Q&uj(yp<ss)jD& &mia>L~& (Tractical difficultyj vjbu® 
Simpai: ^io%^nrsii^i t gt$&u Qurrq^BsTtii &$tflujSi&(Lpehm 
jbfT&m GsuGssrSiGLDtr ^uQurr(§&flsk gnrtuu Q u rr (§mfi<so 
( Original materialj ifitm& St^ia, &mrsi£i<soL^{Ai&<T<£ ^«w©/ 
*rffl) <&i & & & mi & m &.mmm. ^jjS^u Qurr($m 
&muu Qurr(§&flesftmg)!ih G®j0u5ltu®) (Lp&RjouSso Gim^i 

$K§&&<somh; '..■■jp&jBiT-sugi, dy;£gp/6»L.tfJ jSdsoiujhfo *gQ&rr 

aeSm Gwf$u$ujjbu<si&Lj&m G*ug)iuil.L-m<suiT& {$I(§jb&i <5«wr« 

®0§l& &imxt~LBmj£! <gqj5<£ Hjcrmr® Gunr&GiT&Ssfiujw 
Gev$u9uj<sb (LpmjouSio) lStfi&gjisBL^eorrLb. ^{^<so t ^uQurr(tjjm 

iSm, 08somw Gsn(^Si <sR(j}Bm /ogf. gj#: #j5&rruurm&<sifi90 
&.LL&suitabeb 0mtp&§i&m (Adsorption phenomena; <syif ««14. 
<&jhuLL($ wifl&aHLitmu i3ffiLJij&jh@. GtDjbQ&rr<sft(^ih Gm^iuS 
ujgo (Lp<stojn&&>fru iSFGuj[r®iuum$$ &€®t^uu®j&$@Gsrpesr. 
^nrtuuGurr^^i^ssr (Lp&iSGeoGtu $rru sLfbu&$ { Gtfiuuj 
G&($ihLJii> Qurr(§Gift®sr &§$iFlius;&L£}jr)/D g>G&nrGL-.rrui3Basr 

Gun-(iiy§i &-LL&GU(f&<sQ ■'$*$*&*& pirus LfjD&s^&£ieB<$iLb 
GeirjBg) etilku) QurT(§6trrrau (Precipitate; uuj.8lmjDgt, 



®s>&»m\f^m$®o g£l(!!)$$Lb; 

(^ss>p/5^ ^q{§f$®ri<®r aSdifimasi ^QffrrQu.rruqam3sfr^ 

Q&\u<so&m &ir)uun€i $. syDrrsar GrmurnrfTGOith < 3}®i(§t-&t 
G&if$&$ U6&ftiurrib$iu ^fn$l(6Tj(f®mrrG£jLb &JDJ5& (LpmrDuSlGO 

«rrituG8r-68)L-.~ff$)ooasnj(Si CS 2 OT^^Gu.T^isfr r§mLp-(r&r& 

x «S«+ n 1 -> I ,P M +,H l 

&rr&irrresw& &j3@m$5$!®) Qun-(Q€m<smw — ^aftr, 32^« 

SgLLLprrm sf&£& Qurr(§$mG®)w - <5TSOT^53r«Q«9»/TSMr£_. urreto 
®j[x&6®&iLiLb 925 qQprrriLu.iT8mtLith sLmrL-ir&®Sl&rfD&l- 
&$(f!uj3i&(Lp<shffl %}jh&u urr<3foQjrr$G>lm ^<ss>p- - euiryb&j 14.5 

(sBdsn'sBa^m ®rouLf&&>>jjSl8s6r4i Qsrrmr(8imm§! er&ru& 
GlGU&fiuumi-.; ^o°a§j §>(? €T&>3>LLprrBstsr Qeu®fl<sBil® *%$&$& 

15 P 82 ^ 16 S 32 + ^e 
"" 34, ot n* Gu#«f/t - Erbacher. 



274 ^®/««@ Qum0lmih 

GsoGtu &§3iifluj&8i(Lp®Tffl urrGfoGupib &.<smL~rrB<skjD0; m$$aj& 

m$$ajs>&(LpmGfr Qurrq$ffi gfrtuu Gurr^dmu GurnsoGsu 

ubtrm £L®rm&tf; $jji$ifc6u3:&/iSifl$Q &($$$&> ermus$ &rrjb$ 
tuuuL-rrgi €rmg)i @rrii> GrtSirrutTff&g®) ®rrp<sm srrifluj 
(&m(9&@ €ptb&G&ujn-&ih. ermjB <3urr$jt$jti} t jDjg# ©«?.<*# 
<£truu!E}<3><s$<50 g)BL/«t)i<ga£f iuG<&; Sloog l rr<3k}88 &}uQurr(§<sk <$($ 

t^rnsff eui^eSed (&iTLMT&®$if<83&<sv) Q$y®fl<sBL-.LiQug)iBmt 
fl>^}> <^j,&^» ®$& ooGuiriLL-.it & ^gp/ «<£($«$ gpsfr §£Q5 

£L.L-Gm &}m)!<mm iBm^jTiLi^ih QufD& Q&iL)iU@)iTLb;<3i$o®}@} 
^^m (Sw$aStujb i3dsmijmu (Chemical bondj &m&(B§i 
Gurr && G&ujujeomh, $!$& f§®ip&&iuB<50 i lB&£& ^jr^^mm 
(B®d0uStLJ6 ! Q (ysmjo&BsfrSi m&!urr<sm($ &£§i$ttj&m ^®ps$&&8sn r u 
iSlg) ^^&&<8$mfr$tb ■i3.ti)£Q$®&a GsumrQiii, $&&&>.& w 
(t£G8)jB&$ffl «rfilsorrir© 85 , «Frr^iDircfo 36 ^^Qturr(Qt3 i3p(§w &mr 

(Y) Q&m^m&m a@rfliua«u Guir^OT-ffiSsir a~eiraj 

as^<smrsi| $ir£($ib sMi^-§i(SoAaSI*(anrfr^: 

Sisa Qp€8>f8&8srr GwGw @0ui3iLQL-rrib. ^<$$<so t ^mfmiBm 
&rr<zom}&®ftiSQ srmia^jih Qu(§6iiipm&rr&u utusku®!}} $(tfj 

$5. «^<5i)rr/r(SJ-Szilard/ 

$6 . &rr§dL&ri ew - Chalmers* 



Q&rrm(r$m& dt(njg®)rrth. aglidiu^m <3i^jdia8srr &.msij df>rrC 
@iih <oul$ - gi<som®®mrrmu (Tracers) uiuwtuQ&§i®uG& @jib 
(Lpss)jf)UjfT(^ih ^\8»d$ffl& 9\0§i ®$ffl<&(&jG®jrrtb: (ipmGuGO 
Gorrtb, §£(75 <§i$ul$lLl~ ^€Hub^0dr ^gSuulLl.. ^@/««ss&ifr 
fp(t$-Q&uj6Slm ep(§ ^0ui3lLl^ 0dsduS^ ^mmd>fr<smuG&&r 
u §! QPjb$6$}& §jtu60rrfiQ$rr6Brg)t> ®j&jb<§G atTfremih 
GrmmGtoJGsflGO, @Lit3ifliu®) G&uj&aeifKS&irr <gi®)<so&jj Goi^iuStueo 
Gfiu&dnsfflGsorr /sirih *Qprmu&&u3& GLDjbG&nr<smL~ *LaS!rf?tt9 
s0ib (Organism.) Gurrcs&Rgpith ^G^eB^^t^jas&r §j(§uu 
&rr®) ^ajftj ggy aagfe G&<&rjD ®Jy®z®®J GBmijunnra &ij$/3§l lScbt 
Q (i 5i7i_/f$jj Qsnkso(ipis^iUfT§ji. ^uSGJsr @juQurr(tp§j, Gurrq$<5rr 
Gdarmsr® ujdjh^ G&Q)^ith L/^sfflsSr mrr^Gmrr sj&Gtgi 
g)L-ti> <sBil® §jL-ih Q*^bjj2/J) (MigratoryJ upawunStir 
mrr€8G<sorr §>(§ 9}.fgs Giurr^p-^ssis^Li i3dswtuu^Gurrm t m/5$& 
@Gs¥JLD@$jb(§ih Q($(§0Gniuti.i385fisr$gieBi®$& g$tu®)®8h.isj.uj 
G&rrm^}. §i,{5&® @f$$tr&. a@ /fliu£ m ih ctotuji; g)<p 
^rftDLb G^ottj© Gitflmiu ereb&rr s$aiprsfs^L_OT G^rn^fr^^ 
G&<so®)&jb(§Jb &8sm iunr diajar m gt . 

@j€S>& <s$(tTr@ij!$!iiJ CT©^i^ak«firLlL-./r«) fl>/Ti2> tidoridEaj/rib. 
/5/Tifc 90 Jglaw Quir(n ) ^&&mGmGiL! (SolIdJ ^iuQurr($®flm 
^ m)i >maGfr erehoHrgi upoj&GbjD&r <trr<mrg}) ^trrrujsu$rt&& 
Q<LrrmG<suiJLb. €T®£gi&aimLQ: &nifiujbgl& arrtftu Sjsvgim 
656JT erGJGuerrgi uijaj&mpissr sr&rugi, afjftifltu&diih ®<sm 

Q&iueorr®th; dirrp-mnh,, /sirih $afiuuilL- ®rt &jggi&*Gti& 
mnemuG^rr &&&*& jv^&w G«n#f mnifiu&sgy&a&Badl&jpiib 

i3ifl<£ij3>0<BG<sorr gftujiaorrgi. ,*©&, i)<ssrp «&fiuj*s 
j>q as$)t S>&Smm Q«/r«arL- ^(§ *rr/faj£i $/«fa6»L- a$iBiu&asjQ& 
eorrd) ^i^iaaBms Q awami- L^fS^0rr(§ ®rn?tu& getoL.® 
glso Q*rr«fer® «w^rr*, «nvf iu *»fgj/£*«»r g)^ @J«^® 
^6*r®*«fl«»L-0ttJ # u/j^ eBcretj/s^* fDiffusion; ^*»"> g»*^9 
*%/§<p i3if}9@rrmp%p®& &th(yifr uiBuHrfi2&Qmfr&m}Q& 



276 <&i&l&&(!3 Qumrj£l&ib 

pm; (Lp&G®®) &$$ilj&&Gil $l&o<s$rr& ^l~£$&) uis^uui^. 

(§<s5iS(gi)fr sr(B^^AAnril(B* 

<sBmmm&>m&& &(U)&®) &h.(Siu):^0 amu-j ^ipi^uSm fGas mask.) 
€Wif«s5tltfSis)eo# (Filter,) G&rrj£lj&@G$<ii) (ys&Sluj Ggrrai&Lb 
ujttQ@®$68, js^&u QuiT(§m&ffl $L.mGm Q&&G0fT&6ki.rTjpi 

&GG0UJfT<&}W* jg)o>^i @tfi&&mtL-.®jrrff}} t£fa m<sifi&rr® OPjbj^i 
<sB&&<son~Lb: /s(^«u Gurr^m^^^&ierr $6$f}wtib®®if]<3b 
fpm'jD&r &$iflaj&& ^€M)}£im<kT *gy/5<£ fB^&u Q u /r (75 aras (05 
t_<sw* G&if&gi siuGurr^mmm oui^miLu^ ^pa)u)/r« <gimyuuu 
Gu$j£)s3r/D6sr. iS)/fc^5<£ ■&$if)iua ! si *$itmi3i&<sfr $dsoujrr<$w 
^®s®t&a>dsnuGuir<5oGeii <s$Ggr<sB& G®j$u5Iiug6 sr^&^B^m^dsfT 

G&mjD t3jDt§. ^ns^^iLu^uSm iDgjsi^pih &$glifiiu<9><9ub snrmsru 
Qujr$&lGsrjD@fT, <&i®sr(n? zrm g}} /g/rii ££iiLDrr€$<3i& GeumrQiLb; 
*&&§} ^ttoieunrjr)} &rr€muQurfilm 9 ^&&$if)aj&&<£§lm 
GLesijDUtj (IntensityJ ®jt±&tli%uSm (su0iufrm ^/fiis^dru 
Qurr(§&r ctgstw &&®8&ib G&mnrpmmgjj etmurng m®J& §i& 
mntL®&> miq.mLLi^uBm ^sUuuiLl-. u^^m^i^. a /fl 
urrifamuGu^i^di) G®j®ssrQw* ^rQm&^<so t fi^&mwr Qurr($<srr 

n.$1Q&&QNr'£o 9 sisusuts^ &tli%u$<5sr u@§jl&®T x $}mL~js& <g>jg)//? 



65Jlf55LllfttS6OT* ^afilJULLL- U@J£)<!E0fl6Sr $0)80®« <&}$<&& 

Gw^jmjDfiBm &(§ uaG$$4o g) rb& jb&& ^N u($&uiq. 
Q&tu$} <&}®&@u ua&$j$& $7#nroigr sf$iflttJ&aib mrrmru 
Qug#Bmjn&rr wr'&ump ®~p^Gr&rr®@\ {£}& Q^ujujl}Qu0 

^jp-uun- (pldj06Wjd <@(!$®JmLi t^i^m^u Qurr(§&&& ^&c^f 

Offiunjib (tps^^sar uirrr.dr," «artoioiT 38 cr&p §H<$Mprnr®Mib 

fVIJ Swglu9ajrfl& Q&m$m&® &^&mk8>u Qun-@ctra;OT 

BmrDm* (Lp&Gvrr®j&rr&, &i<8fT®j$u@uLi& fQuantitative- 
analysis) 0mpuS06}(§0§! f$(f m®$§i&s>rril.iq.dssr& &(§ 
Gmrrih. «nK3u*ffir, <ftiSi6Ki M <srmjn jgfrcfer® *ij8«6ilivjS 

^&®BQ$m @mjD&&G0 $mi~Qu(i)fD $£)(§ meo&susuuS^nm^n 



37. urr/f^-Born» 
3$. <sy6)tbii3/t-Zimmer. 
39. oWBtfd-Philipp, 



2 7 8. £lfgS)l&&<3 Quarj£l&tb 

Gurrm guGeonr^. wi$€$!ik dB(^wQu(§m?T&u fPrecipitate) 

€$lm ^®r$i$ib $8(Lgih Qurr(§mrr®u Oupp Qurr®sr®$<s5r. 

Gu@jb&(rm @uQurr(§&t 0g$&muQutbjQ§&* ^&^rrea§i- $ 
Qurrmt ^rnGunH (LpmptS®) $Lm?€®wti$®) tB^^muGup^sBtL 

i$l®j<s>jfrf$ ^j(^uu^rrm00rrm &tremuuiLL-§!i i$ifl<&Q&($i@ 
«gsb (Lpjjbj$€$jib Q*ufbj8&[rt£)nr& . (Lpt^0j^^frsGm G^rrmjiSf 
tugu» i8$m®Lb ep(§ (tpmfD'&foutTff-Liu&jb& r T-&& %$^«fra/ 
&$$&)&&& Gurrm ^%£tiL-m Q^ifsmuQupp§j . i$i¥l& 
Q@®&muQuji)fD Qurr<sk®$€k m^^uj^mib Q&irL-&&£$ 

eurr&G®] {§)(§!$&§}* @^5®^ Ourrm *.■ ^«r«y /z$) (Lp6®jouui$ 
€ iflturr au diifiai&uOupeBdb&o wtmu&$. GwiutJiSmmuGup 
P>g$; &ifiiurrm (tpLjL«/Ou/r«b 43RrrmruQujbjD&j&(&& &nrfj®sstw f 
sB^ilQufr(§mrrmLJ l3i8'jb& Quirmrm^L^.m 9(55 %$jtf 

®/M ■«r®4i4g(««'rrjLli^@)«> <$im$£ffH u<§ui$<$o m0rfiuj&&u 
Qurr(£$ir®Bfflu utu&nj(§i.$gjjeu.gi crswa/gff©/ (Lp&£}ajLD(Y6BF 
«i/p* «Tsarusro® &j£l8l&[GQifLb. $$(§ Qurr(§<§j$L~<sfo 9(75 $#$! 
^€rra/ #uQurr($e$e5t' .af$ifitu&& gf>Q&[rGL~rruu a-<syr®/ «ssn-il 

G&fr&&uQug#®}fflrpg}j . Jg^cgpsi), &.€fr<5ij <ss/til1@u) aii$~ 

Qurrq$ffi o/i/^„, GaTcsIr^tb 6u&rit&&lmvj& Q^rrL^(f$^ 

®<$ ^j&luSlLl^ Gf5zr&$& siuQuvr(fF®r {$l(§®&tb tgi&rdSBssr 



Gidjduu}. Quir($8sfT ^mr^§j ®rr6krum@e3t~ lJB&<sijij> ^/fl 
iurra(2<si) $j(§&@Lb; &.€wr6®iDUjrr<9>£i urrif&&nr®), GlgGgo 
^jBuiBiLu. ffr©^^«/TLl® ^msrif&$eu$}Gurreb t g)6ir@/£b 
fBtbumiurrm ep($ (ya^mmiGiu @(gj£l®frjDgl mmrgs «3n.L-# 
Q&!TQ)<so®)rrLb; mrrrr€mm t @rnh &rremG<sumnq~iu Qurr($dir 

uiflu)nrf]bjp£ S^uja^Sar ^pui&saglsb: 

LbrrjbjD& Q&iiJ<£o®<kfr *%j,rjrruj Gmsrniv^tu ^mfjSiumwiunresiiL 
GjsiflL-.son'ib. $jo°°§} OT^i/®S^ ^trmu^B QpGnrD&(g>tJb gtlL 
L~rr&§}; &\ff)Liurf<9; e$Gff umri^adssfii G&rnsmL- @esflu>isj&Grr 
<£Lb(ip<sn u$mrrc$l<3iQ®rrmr(§!$u) Q&uj$SI<so $j&desr& &msrL-j8 

fSulphuric acid) &fbg>& sil®^QP& (Sulplmrus acidj #Gsr$f 

Siujtsilai^ih ®j&$& ^uSIso ^uj^a^tb &tb(Lpdr ufliorrjbjDLb 

^(Ssr^sSr ^€^&&&flGSl(§&§i i$jj%Q&rrmpefc ^p#«&ff Gsu/yy 
u®<®|? &i$$<$o 2L.mrmwuSlG€oQtLJ &rrJ£0iuuuL-.&5n.L-.n&]£rrm 
®I(§!5&§1> ^®«*>» iD^iP m$filmmm& (RadioactivityJ JU/5£ 
gjcrfitrar® Q u iT ($<&<$$& m ®et> ^^immdsrrujir^i j2/u>-~«f^£B)«fo, 
ffruuif tt/u) Gurrgn&rrm €T^^iimmu3(id'-»-(§j&uSQ&J^0^ 
®j#$uj&fi#®lmrD§i. ®)fb& OUTGmCB Qurr($m®EstriLfLb i3ifi$ 
Q&®@@ i$n><§ @$ui$lLl-. ^gp/i^dr Gsug)} Qurr(§&r6>9ifiQ) 
&rrem Qp&fi#rr&, g)j*/#*[i&<#fl ^^/«<ss«5r u^mir^pih 
\®mi-~J5&m& Qnnuui3uu^rrB0wp^: $&$&*>&& (fcF/r^&r 
«eJr SO/ S0 8 " <srmjo ^me^m^ii^imi^Giu mJB&m *§>i&§u& 
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€rj§!it$88muS<ssf Gssjsub; &rnfi$<soiT<g QmpurruLi& 

&m; Gmjt}urruLiub a ^mwuLi' . il^t ppms^ijb; 



<STK 



Bi H 8 @«slr «OTsr® dSi^ULfih iLpu&SSltLiih. 






L/Jglcu <g«$i&i£i&Gtflm umrLjmsir, &mfT$p$ssni4ih 



28 B «$/gp<35&(ffj Qum$&th 

Simtom. (S0 49 ' SO s > amp <&$u5®&^&(§ Gm^mm 
gjcresbr® Q@rrm&® <§($la><sfr (Apostrophes; ®0& r&iLJmfl 

(£m(j)i &\<so S(SiiagiiiluLjrD dlpCSujiraihididr; 

$l&ieBu.@Sl<sQ Gldg$]& ffieo Goj^uStup i$pGajrT&m&dsii>& 
m-(§3immrTmm(^rSiui3i^ d!i}($&q®mGj&m*280 $ 281^ihu&&i5i 

ui&jSl &j)5l<£<8tr®] GSfm&mib <£pr&3r±G}&< (ip&sSl®) fBrrth &iflu} 
iSimrr Qsu$u3ujikoLi (Inorganic chemistryjup^ <4!>!rmu 
Q®jrrLb; L]$iu G&j$u3uj60 &m)Lr>rib&®f]m ^p-mu&ffiuSBm 

^GHitjf»^ c$|iL.i_ai8&9ruS)tf) #<so tjag!ai ^srfliJDnfijAsn : ■ 

&<so &gtf}L0ii}8Hs$m {°$)L~im&m Q<sug}jmiJbUJCTmG<5ii ®l(§j5<£6isr. 
<suip&&u)!Tm& : Q&!r®)G$]S}jr)uu{« 8h..j5lqG$& t dj£l]S0<& @<ssflLDiwmtir 

u§io £L.€h6frm<surr&m B(§0uG)un)G^J^sri^uJ<ss>Qj . @l<sujbg)l&' 
ljS}& jsm&m sijSrb&GtoGii 43, 61 srmjD ^gp/«6T65&r«s5&)rr# 

iDdsr GjgjriLL-wmdstr® QmrrmrL-.6$)<si! t jSmiL- !$rTil.&efrrr&Gw 43 
erGbrjD &®$iHLb * ^mjb'm&uSlGb &^L-$ojuQuji)jDgrr&G6U 
jSihudGujb^ <stir50§i; 'Lo^rflajih* (Masurium,) ^twaj/ld 

f5rrib @si/a/rr^/ m(§$mmLD «s&zgy mmum&m &rrpGm$§}L-.m 

(tpuj-turrg)) Grmum&uj\h qiff0§}Q«irmr(^mGefrmli t $rQffi 

*(o<5ij§!lu3iLi@S!®) 1 (ip$4d 92 siiGmpr Grmsr&mnr®) ^ <smw 



mrreow $8so£$®&®&3h.i%tu&m GuirtgsmMU-ermr 99 

\um ^<m($®m «tk@ib. ^iBulm mium& Gfsrr&a ®<p u5)« 
a/Lb @o>p/5^5 ®rr<sOL£>rrm OI(!5Uu&it®) 9 43 &mp &€$(&& 

g>„!ku$®) (r?turrSii^rfl<so) G^iupms opmptiSo) sl0u^0 Q&t£t 

srmu@rT® s\&m Guiurf ^i^uGup^mm^, ^&G®J,($LDjb 
9h.njluj L$3>®iLb 0M^(§am&>^q.\u g$Q&{rGL~fruq 48 Tc 9 * 
srw <§0u$L-uQug$@imp^. $1 <srmp &esf!i£i&$m $$0 

©a)®a«scfliiJiD (Illinmm) wwrp Quiu®ib 3itBjr>@ @^uQup 



Gw$u5)ujisoQ&ii}<fc&®f}<$o @p«8®«y^^J. ^«<3«y, 43<sr&rp 

G&rr&Sssr&miT®) 3>€ssiL^(^aJuQuff)Qimmm. eier&p ^esH 
M&m&k &<ss&l-. jjjlsug} L&a<5yib&lfTLDwrT®to]<S(refr£}; «p-Gmsisfl®), 
^o%^i t ^K§in<m!mm t (Rare earths.) €rmuu(§t& maflusw&®fl<3<> 

@(Lp6JSlg$)<sh&T srflssniJ &®sflLto®t&®flm usssrqsi&fTu(Burr€o(S'SU 



2 $4 £j m) i&&($ Glum^&th 

^($maG><5u<swij}.uj (a<san)i ^jil^sr® ^^iBimm^ih — 85, 87 

(32 Mev) sf&sbu/ri; &§$ttmmiT€0 iH!6h)us&m<£ &rr&& ^$1 
mL.m' rAstatineJ (<B$uS®: AtJ ^r^m si@jn@u tiuaJit' 



88 Bi 209 + 2 He* = 8 ,At 2n + on 1 + n x 

/fk/^u Qu/jr®«fr*«f»a> S5 At 218 -g)«3T %S)<^ jfr«ra/*«fr (Traces; 
84 RaA 218 f 84 Po 218 ) <nwu<p &&>&$#$$&& ^SmGiufT^mrr^ 

^mpm ®0§i ^&nsqmi§$w gjftujjbmmuSeo ®mL-»a@u> ^«4.^ 
m6mi~$ujuQuihgyenaT<®r. ^$1 'o°o&ynm&i\u\b' (Trancium; 

©fissr *%€*&&& <&LLu.oj&m 96 mm p ^^l-srmsr <sumpru$ 

40 &nft&rrm— Corson. 4 i * . Qu3«««5rS^~ Mckenzie, 
42 G<?«Gfr— -Segre 

45 «n-rf-efl*-— Karlik. 44 Quri-QmiiLL— Bernert. 
45« QunQfr— Perrey 



Bmpm„ ^<ss>&/ SL^OTi-rr^^sy sm-uSjb&tm-L- <&inujurr(§i&<sft 



92 tP 88 + oti 1 = 92 tP 9 -^ 93 Np 289 + - x e« 
93 Np 2 * 9 -> 94 ?u 289 + -ie° 

G L~rr uli &&<§$& Q&iufimm(Lpmn)u$£o ^<smL~rr&muQug)i 
&frjDur.. 

95 GTGsrjo &mfJLD(Lptb (^QmAS\mib) fAmericium — Am) 
S 6 6Tmp <g6$u>(LpLb (@iy,iflujLbj fCurium — Cm) £i$&&<smL-, 

92 U 238 + 2 He* = M Pu M1 + n*; 

,<Pu M1 -> 95 Ain 241 + - >e ; M Pu 9W + 8 He* = B6 Cm wa + n x 

er<mG<su, j^fglm Gsu0tu<so '^s^luniisSm ^mjt~.nr<3>(&)g®) 

^(gs}<&# ^ji/ /gstfajr ^e^&&(n}®9iu<sB<so (Nucleonics) 90 

Q^iT(3)iJLi (SfiUfSu3iu& 

^uQuit(L£§} girik lj$uj G<8uj$u5lujj£> 6hLl(j)uQurr($m&dsfi 
&-<*$$! l^st &(gjib §i6®fDujrr$8iuj Q^fT(§uq Gskij§u3tu6$]<9;@ fSyn- 
thetic chemistryj Gu@@!mrGQ$u). diefoLDg mpmiLGpLL gtgsfu§i 
$!jj&jb(B jBGOGoG&rnr 5T(J) l sj5/«^rrLl/—fF@Li). f§jg>$e6iaiaj'Q'$rr(n} 
&hLL®u Qu(rq$8srr &.mtL-.rr &(§&&) .&rr.&jgSlaJib erstiugu Gsu$ 
uSltu®) *$uLi$®L„<5toiL®Gfr l T60 CChemical analogiesj &miL~(tpiq. 



286 jq m)t <9i8iqf} Qum0mib 

@/lo, ajSlifluj&mopGirm i$mi&& &~m®j &rrLL($ub a/L$~j/<su<$£) 

^jsst^ib, &h.y£>r$%sou QufT(§drsm fColloids.) ujdj&uj 

Qurr(!7)dr&eiflm amrjr&so&SsfrtLjLh a-fimif&Gu&iepiih- 8h.ip(§<fcuu 
Qurr(§mT&<$fijLb &<st?if§idsduQurr(§mai^ib fsols and gelsj 



(VII,) a-uSlrfliiJ®Slg^ub a-uSIffluj^ujp^uj (3®jj5luS!uj<iSif$& 
Qa=iu^«ss)«as «ffigflujasu Qu^%m^m 

jom. gi.u3(njfflerr ispsf ^u3{BuBu.ib rBmL-Glufrtfib inrrjbpfmmm 

ubrrm rsrrus «3f«»£r-<a/nri£©/ ^i^suyrrmiS^m<sfr &$$&)&& ggG&rr 
Gi-rruiim&dsnu utumu($&& Q^€smi^ajmj!famrr^lmQ(r^ub. 

u/ib 46 i3no(§th Qu*jb®&rr<sm($i ^L^^^mtf, (Lpmmfr, sumir- 



i 6 Q^/D«i/®— Hevesy 



&m& usrrjBj&&0& (&Q£gl& &<ig<sB(iJ G^rrpjs^m^ *mm0 
«J(5fiujl &Tr&0uj infra ®®frjB§i; &<§'&.$&&£•*•-■:. **t$*b*$ 

QufT©snr ^0 ^0ui3lLl^ &n-w£0p@ui3a)@ usbCSsup 
U{§0&&fi6£iib <sr$& *£i®TGLi&6ff!&> &-sy?w63r Grmum&& ' &$ 
urrif&G& $&§l .:'&&0u3L-bQu;jbffl&-, <st®&B!&> SM* 
<&$ui3Cl- Qurr®3srr $l&jb®. (Lp&rwti a-irtMJaS* §)($&&& 
G<su§Slu$tt]<so <Skim&u5}®} (tp(ip§}& *pM0®r®r Gurr($<s$G8tq!)$0 
Qmgiu(&£0 .'£!$&& (y>jb$^J& §&iu&(rfi$rr& g)®,® 
^jy. gj^^sb QwQ&) #i00u3iL:L- Q&iiJ0 &wuj5 &<$>& 

&<s$<ss?lmL~ t GiLJ Q&^}&&uQupp& Qurr(§m er /&£<$&&■£ 0&> 
&6^iuti&ib^Q4frp&} €T<sbrum f ® *L.$j0iurr* $wu (tpi$.m 

^®i$mpm @$u$®& §i€®t& _.£tgjgj&& (tpmp fTechnique of 
LabeilmgJ g)#*/iSr*i-^«o# Qp&$£U& fisS^sSCt^^,, ®J5@ 

prrw 'fi-a2/flu9g)f«!r Q&g$g0tiJ ^m$i&&dm srpQ^mQm &im 
B®W@ &.§§&&&afl^'&j&& G<sijg)}u($i&0 4l$u (pif €><s*r jDjyu 

cr&.£gl&*rr£.L-KG, urnrcsr* 7 » <s^grfrLb 4S , ®61u>umH 9 » «7«5T^> 

(Lpeirm L/stf^Jglsb L\mmuSidsou uu$mix& ^rr^uu^ Q#uj&(ssnf; 
u/rfift)ai£TLb smSif ®irrigum®smLL<j9> fOrgatiic life> u$)««a/ib 

&0ffivj&a>u urr&dsaix^0mr Qu(§tJb u@$ t$®& &t®ftsrrr® 



47* uiT/f«ftr.-Bom 

4 S . s^irrrib - Schramm . 

4 9, «fflLbiDff - Zimmer. 



2ss jggmtii&ffi Qum0&th 

<tpp0m& eumifi ! &Qu$jb:®te*&&@ u > t T**. $*&&&;> 

wp-& m$&ib '] : ±.jfi&*£iQ.upa&8sx>.' $)tb(LpmfDuSl®} Gusti) 
■GlairsteL- ®«SrO®it- ^pmu*® OtfffuS* urrmujjm Q&®) 

10 Q#, l$> 4$@u> Q&@srp@rr&& &afaL-j$luJuQuji)'jDgt* 

Q&ujpm& (yzmpuS®) ^<mi~.rrm&uQupp &$ifl$ij&&u 
QufT(§ffl&€fr r &J%uufTs;& &l§i®uj&mu urr®Q®izfw s i9/nr«irafl 
euG[riJt-&eQp-- u>iTJbjD&™& ^yr/roia/il» uuj&u(B£&£iQu$i 
Bmpm , ^rn^u i3(Xfrm^mm SLafct'§0& ^.smr&Bo) urrwdmtrw 

&uQupp§i ( Qaa)4i©-Hevesy). 'j§jj5&& §i6®p ^fpM« opstip 

Gurr&m&u Gupgtfmmgi «rcSrp $ftmir®$&&®iw t &iG& 

W&&\ujb/fitu $'*&&»' . &es® - (ysmpu$M& <sB®& * (ipmpuS 
egjib ^mi~wQ<£fTL-.Gtej3 GBsufjmi&^L-^iA Qup (zptfStesr 

uuj-Slmpgi Gimn^ih, Gld6$jijs ®j$3ji m(T€0&$JD@u *$p<& 
t^ji; u^DiflJfl) ui|9sir|)f ■&•&$& ^^^uu(Si0^uQup 
jptm6trg$« g)d/sn/rp ljcd (ip&BuJU)crm ^u3tSaj^)up0uj «t® 
Garr&TsBmu (Data) Qu^ <^tf fi^#> jj. 

^Q)pQ^€o ieLaSI/f?a&@ iurrQ@iT(§ §>mi@tjb Qf§&(Bml§®}dffl* 



^jSM c «r «a/ «/TLl(5zJb aii$ - gjsoiSl (tpmpturr®) ^if&mii 

*&}&8ssr mm)LlGp"rr arnfum®mnr& YHydrocarbon) tarryDp 
&i&jQ@® &$p-®jm g&«ri?iu/r& Qu0ih ^ppd&u uujmu®^^ 

C'g)3i/0ffl/, QG&-Q$uj§iu3 tua) Q^ium) srsSrpii) eu'ipi5i&uQujrytb) . 

$esr(ptdi &Miunr&£ Q.$iftujsB&lteo;... $j&m GurrjSI ji/f— u 
^tuh$uujh0u {'MechanismJ ud)3a/,#/ Q#rr6&'6»*««r 

Oarresn®' $iiiQpmi~-UJ ^pjoeSI^ ^SsssnurT®) Qsu$u5hu& &r$fr 
e88ssr&>iu Qpjb&*&&®&P8l *nifau§! &.&$&>&&& &$&$# 

^j$$B(L]®)j$(GJ)rr&i&!J Qurr(§6m 4 m)w - mm? U §}& Q&rr®fcfL- 
&$(fliu&&& GifiujLBsoojrraie&etJU uajGfou®&$e6rtt; ^joj^rnu 

jrj»ggyL~sisr G@i?JB3.! . §K$ OuStu m(f,ib ^pms m^0io mrrit 
urr&<2(6!<so (CooH &&$)■&&&.&) GT&rjD Q^rr(§l$!.GiJi%®JU}rrS$mr 



50, ®u«8r - Ruben. 51. ^rretSiL - Hassid, 

52. <3<ssaxsir - Kanieiu 

,«—■10 



B90 j%m>i&s»(§ Gumtgl&ib 

Q^rr^§fii3sSl(0$s^ Guifim &(!i}&&<s®rr Qp<so&<9».nr})&6rrnr@) (gjjgj 
Gsit&o ermp ut£&#(r$&&mcr fC 6 H 12 6/ } SL€m L-.rr Bmp$i. 
(tpq_ajrr«, 0<sfr 'SUiULarr^ib O&msv aso fB8sQ&$$<so rsenL^Gurpi' 
Bmpgft stsStjD (Lp&®Huusrrm GiDUjtJbmw $Sa)i£lgii£<guGup 

Gwgpiib u <so eSlsupribaBsiT t$mh GBffl^^uGu&GsumrtsL uj 

gG^fr(oL.n"uq«aBerr 

g)Q&rrGt--rruLi&m<5fr i&(§g>§i<su£)3$<stopu$<30 ^lurrjs^ (ipmp 
u3so um^u(BM^Guppm . Glbp^^ul^lLl^ (B&ir&fosr 
§ij$tu <gjes>p&$$60 ■ s^rfliu<s5«u Qu!T(£<srr t &>®tf}<5)) &rrg,rrErmr 
uyrrmm G«©(/y£- g-uSifimtu (Organisme ^fjnrtuojg} qpAQtu 

adsnu U(ufflu($}<£§jil ^mm 6&w &0)if}tu&&$&rrw &~u!tl!flu3®) 
ermm G&8sffeQ &&&#)€&■ 6T<swu<s$)&& G&rr0uug}Lb m #n : $$ 
ujuu®@l@srp§}. eroaml 53 , (&>® u ermp {gficnsm® ^nSl&ri'&GT 
^\h(ip$®(D®<s$6Q 6^(75 eBfflsuiTm ^prnriu&&u$Ssbr GwjjbG&frmrL* 
mir; <gi®stt&&r Quir«s^u5)6$fffrfi» 55 m&&GmrriLFn-istflGO g>»p 

<®<sk ptSi&afi y &r u>rr p p m & %m /Haematological 
changes^ ^rrrnbj5&<s®if. ^<stifi®mt &Gi)rf&&l&p-ti>rrgBr ueo 
wcrppfBSiBsfTsmtoSsr® *$i<sup®np <sr&m &§lri* menir®) ^essn^rr 
@ti> iBpum ppmi&<§ff)L„m @ u i3 lL l_ m fi. <gj(£§jiu5l<w 
Q#M«iji-.65l&ffl ("Red corpuscles^» Gwefri&L^eBa&r 
(White corpuscles) ermp £) p- efo& gB- # . 8-L-.<s5)&tft 

53. «ru^nrLl - Scott. 54. (§m ■■■■- Cook. 
5 $, Guir&e&l - Berkeley . 



m-monm ermumgi r§mh /gsffr@ ^ j£l G «w rr d). £!)«",/& 
'^upgadrefrm; s\®iib^<m uirfSlo oiofrjTGunr jg^acrfiiuir g^ir«C*«n* 
ooiSl061«@^r«(lffiiT<SB)a : L..<sn> 58 €tmum<sis iHaiojUi (LpmBiuasrr mm<su m 

(lp^gSIgo 66)tlo oGurrm&Ll<sh) mmp SI |gp/ « « «/fl sk 
umtfooGurr 0^m&flaj(f ®yr &(B&rr<s®&LLsh) GT&rjo 

<s6lLbQurr <s®&LL<sft)&Ssrr ^<@^j$udilL-0<3}®<9> ^araB®) un^s^ji 
$®)8so; ^<ss)«av m&Pmu u$G>nr& jgsrJ5fi!XU>rr€K @8®u2ei 

LDrr(2<£5)«i3}<£FLl<syD ow,/0 &.i£%6p?<&a;(05ii> g)Gcun-&G<e9<fti3fii5J« 

GugjglmjDm; «ft®*, $sBrrLDnsu u/r r g)««u Qu^si/^sb&>, 
g|(JiU/rftG(g5. oL9«fla j2/7«G«fT 6»*Ljsn)-*d>. ®{&&u3&iGTar 

g2ir*(B3iuSainr (3j&(tilj: 

g)£££ ^^ul9l!l„ fifl&irfiv aar*G«iJB«uir (LeucamiaJ 
«tsw./d GjsrruSim ®<so ©/*$>«# $£>#«»* Q^iuqm (Lpmjna 



5 6 . Polymorpho nuclear leucocy tes . 

57. Eosinophic leucocytes. 5«. Basophlic leucocytes 



29$ «^glP/^0 Qum$j>}&ib 

(§mjDm$&6®<§0 @@,g) 0?BiBujbn$luJ &$mumoss inrrjbjD(Bis& 

ui^QmjD§}; «n^J^M w&m&tdm (Bone marrow.) Q<sp<si/o/L- 
<s$&m 3LmrL.nrS&rg)asr (srmum^ fstTtb j5^<3 ^l0Gmmh. 
GrmGoj, m0iflujm^u" unretoGU(T& ^si/©/L_<s$^<sfr &.essru.rr 

a&r fX-raysJ urr^uu^p^th s^ifluj&mu u/r«i)aiprtb unrgjlu 
u&jh<j3)Lb Grsuojmoj Gojfrjiua® s.fiir«ff| er&rues>&& mrrsm 
g}mGq$w; $r&sft) m^rf^m ereoeorr ^mtgiumi&SsniifLb (TissuesJ 

np'&GHT&& G^tiuiuuGujh/n Q&rr^$M&m ^i^j&h.foOLBrrm' ua)ssr 

(^pmiL-rrw &~m®u Qu($w Gurrtf &rrrrmrLBrr® simpmjBU 

0jDifil&&ujb$iu 'i&rrjbpmi&dsn .j^a/ih ^crmuSil up$m 

^5^1rf!tu<»% FT-ujfr: 

Ql&6$ld> m0ffiiuSi3i. {T'tu^m^s fLead,) Gstr&m®- <g>,$j9u 
*■/(§?,$ J*/*£ Q&rr &ds&mebr Q&tuuiuQujbipt&rGT6Bt; Q&rr'{flsOiT€tnt 
m&f}<s®L„.Gaj 9l®) &wujLb Of$ff}($Lb FFiujs^'^Smu (Leadpoison 
mg)Qurr®&sifLb LD($&&&j&&mjDu9&&&&m9'Q'&tuGu$& $$o 
Qptq.eqmdmm mfr$m<sqih f^jasteu GLBjbG&rrmmuGupjDm* @>/f 

er&eGtA &>m<s§p<s®€$Lh fLiverj ^^ /|£r«®^^jj2/ib f Kidneys,) 
&{Ei&t$mj9&$ t FFiUih L$]£)n$ Q$nrujtr& urrfUm&uGiLjjbjB ^j^lfi 
uj(m&®f}<$Q uis^m^mdso; ^&Gm» LjjBjryGtsrriu ^^m^uSed 
^^Bmu uuj&rU$&&<su&jb9(r& GLnJ)QmrrmmuQupjD 



i3&d\3^m^Qmirmi® m$m® Q&ihtqw qpuj09i Qwp$u 

a3eB®p5t (Abstract research) (S*rr0farsfar&3l*rretoi-. smt® 

fPractical tlierapyj Q$n&tm <s »$&® satnuOn *TjpSi-(Sp«wr®j 
Qurr&wrrar ^orcy <3*ir&a*£iQugieu&fi<& <y>5frfinrjf 4fth 

ujjb/D Q9uj9drrmeqib (tpiq.uja<8k®LB. 
ft-sh^auLiM***- Q#ifjpu®<&j^l<si) c$yriri£i*tf: 

a«u #u>ujA*«»& u«>Q*ttJtf*fiifl§i> u*<$3*rr«5rfi«8r#«tf . *££ 

um$ ±p&£iu(Bfi0*i8l %">*. 9&Q*irr® Q*aj&itb u* 
Qbi & mmif - ®m$ wrrppm&i&i^m Q^nri^!fq Gmrrmr 
iKStfu^/ra, A.ii»ifln8ff/* @jSi£>i3tLi- *&$*>&*& Gurr^tSr 



29 i «$/gpi«<3 

67WU63)d5 gLfbgyQr&!7&§$ J$}$UJ®}n LD . {§)$&& &l®S>p $/gjp««K 

gmi^uuLlu Qffiu&&8sn&' m€mi~f£Sl^GO &rr Jfr!g}ujuu(j}fz5lm 
<uy$ (ipmjD (Diagnosis.) G$/T6$ /pf,®®) ^®lb. 

(IX) $ZM0$eg&®n®t~vui\a$>®flm umm 

uG^iu/r^iJb. §j&«nrpcar£&rr&#rr& $ ®&» r ®cr«w® ffiOw 
Q^p & mwm&r (Noticeable differences; ^r^uQu/$fi)^ 
&wQurr(Lp$m*.L-. ^<wjbs®jn GT®fl&n'& SL,jbp$j5MI &rrmr 

t^rrs, Q&tT(ipuL] ' jhBs6'ib*&. flJ>r «a/tfi &rr]&rrrrGmumm4i 
mrrmruu(Bih «00©LL<rjgfB/«@L> u^eorrm u^mrrm GvpmiL 

er&m)rr$i UM^u(j}&^}SlmrjDm zrmu&i ^friULiGuJ) 
p&l. rfOTf- *(iiM& Q0rrL~(f Guirmp Qa>rr(LpuL} 
^tflco/s/«6«r a«jtfjr«#ij2/ib Q#rr(*£UL/ gj) 6» #> uj /& a? 



crf? j,)/ ih uiq.@l68TjDm m^st^w 9 <=^@?fc> ^C^mt^ 
ujrrm &rwSl$(>l<& Ggrru-fr Gurr<swjr)G$>6u sl,l~,Ggsi 

'Q&&}GkJt$$mjD€isr GrmgytJb ^j&Genr&Sssr ^rrCu^aj^. 
&rr&rrrrem m$mtLpGo8s®& G&rrmr® ^i&G&rr&B&srstoUJ Gwti) 
Gmrrmm ^lusorr^i; ejGmerflGO, ^£@m&uj Q«jt(^ul/ sfi£f 

$Bgo fsrriA Gsumr^GiornGp L](§t50iu GU/t^ul/ x gji$Gi)iiimSsn 
VjbG&mG®} &.u$ifiu9G£i&rm ^i&^m®<^€$mfr$& G®igy 

t/®^^ <&10@®> §>jVU®)rr@G<grT<5STgtf t Qurr(n)€m6m&-Gr€M 
15 ®Q&Q&rr<smi-. m)f5LLp , ^&sr<xGmrrmi(S>ih GutT^mstmtB- 
ermr 18®g& GmmsmL-. ^&<s$^8sw&Q&rrGm®tb ^jwinrr^iM 
lurrssr G&rr<£Smam GiDfjoG&rr&r&ruGujpfDm. 

Qunrs5r gg®OT®L.rnJLj: 

<sSl<io (OpticsJ — <&^&#(&$jii} &&&$<& GpGpr <sp(§ iMtrGujrr 
& /5 e® & u>'lL uf. £21 & & g)}GGi] rr u* . m&&G6nrriL[rrT%58rm 
Oi&rnsm®, umrssiL^iu ^pr&surrgil&m «sjotl- uipiBS&m<sBjb® 
wnrtrpGsr Q&rr<fflmjB~~urr$fj&i i m&u Qurr<sfr(@s)&f&iib unr0 
pih ,jy«rarp; 'GurrmSmu urr&trffwrr&tzfjLb lAirjbro&mg, 65 
— (Lpjhg)l6®&& Opuj-P&gl* Gurrm sppmjD g>G&irGL-rrumui> 
G&rr<smi~g); ^oo&nrtoJgj, <$ &&&&&&$(&& fipGcr #0 
0%m&& g>G&rrGL~.rruLi&rrm C 79 Au 197 J £-SOT©. Q u/r <swr<S30<sb 
&(? &} m)i &&c§ G&ujgo fSl^o^Lhuu^. GaFtu&rr®), ^}0<so €jrri)u($i& 
LbrrtbjrumaBsfT si^ uSjb&rrtoRtfU) s*/ /tuju/t® SLmrirggub: 

J|j)/5<g surrujurr® epif GTGO&LLrrrrm <$®G&&8>uGu(r#<sueto&& 

(g$)c95«<£ <Sx(pIX) GTSWtt)} <S<SUT6i/ 3»<5m L-6ST/T , 



296 «gygg&/£<$($ <3'L/*ff£J«ih 

$Q&rr(Bi~nruya&&ff!$b g^^Sr^y ^'mrL^rraisijGu^Slmp^; 
&&$& ■ SL.msrL^rr.Smrn)^r*' Hl$<SU urr&cr& Gg($&'rrGL„rrLiL}, 
iMrrm§j. ^lob^rsugi, &r T &rj^rmju unr0F& <=H,®$ — urr$ir& 

g&0 ■ L&€8r€g)jriLL-&&fr&} , ^^(§ihuLf. Q & iutLjihQu.fr d£§i* 

gtG&LiuLLu. ■ ^Q^rfQi,,jruq4yj^f:sk ^jjowrrSsos&T (Spcctta.) 

wrrtkm O^rr^m^h' &&rpissrilui<&; ga&^^asu Qurr(§jB^i$<s$r.n)m; 
§)*>& jsn-ih •Gmir^gliLinreOT' ^l^Loui-i* fFine.structurej «7w#j 
®$ui3(£iBl&ir($(n}Lb.- Q u cr &[&$$$(§ 04$ $usssfu.rvm urr$fy&J$ 
JS^ ®/Sji ' (SfBft&SbiurTm ^gshlulj mrr€miliQupsS^B&>; 
•«t*®^* £§iM^ @/$Ln3iLu. UiTpp-* gjGerrGfL-rrCiLj ' $jq 
mrrdm mm2.tq.uj!T& t&jsBL-.ujib . ^&fmj m (§§m<g) iBm^jih 
Qun-(f$0®mrm^i (Li&sr^ @»€^@5!!iJLb®ro 60 srssrurrrf $«w 
^U«ot©«slL(5 opmmtf $&%&& {§f$&L$il,L-.rnr); ■ j§),§}a) 
^jD$^ (S0rrx&Lb iurrQj9> $$£),■ ^lum/Deump Qj&®/f}<$urrm 

Q&ltL-.£6i$jlll&) @ j$ U iS il L- G?5!T&&-06®& — ■ &.tTffil5$ 

Qurr(fff&mG$e6fls$rgjih $L.tuftjb$ Oun^m&dsz &jmL-$8so-r- 
09toiekjm»LifrJB$rT&,.$r®&edrfij Qurr(§m®mfim $i.({$LDrrjr)jr) ; &m$tj 

ufijStu &w?r&9t&!TLDrrm (^nOJumu pn-ih G®aJts<$j urrprml.L~ 
(LpuLiijLb; {§j$}ui3lLl„ .g)$# CTgh^i^/rilif »& urr&r?&& 
e®@& smluj-^jih Q uar m& trek $LUJ{tjB&&i &-mu&jjb<g}Li 
ujSmrn® unr^p&QiB Qurr&r8ssF98i— i£&®kjih slujitjb&$i <srm 

um& SjjSjbgi urr^mlL- (iptjj.iLjLh. 

@jyainrai: 

^oo^L^m jj§5£)J&&(ji).Qu€tr$Sl&& Q&iuqpmj9Li iSp-Giurr 
mw&Bsfruujb^iu pu>gj u>$Cuf®ib fienjDoj -OuyiSfojDsi. 

60, L-.iSmgi>. .g). 6i9Afl9'ttid>sft)--W.E.WilIiams. 



Q.&at^&m jg86Q&8siruujbji$ujss>Gi(3uj; '^i&m *nglif®rr®) (tpslsr 

Q*t£iQpes>jDCi i3f?Qujrr&mi®m wilijf^ijj ^/^/^«s® Qu€rr0 
&&§$m l£!& op&gltuubrrGSF «tflj/ crsisr^ Q«rra/<sff (yuq.ajrrg%; 
*®!<g(&®}&rrm ^100^ Q^fTji)QuFri£^j3i€ifl<io ^imoj ^gmwtrm 
eBsuijma^i^m ^yrrrtu&GlupsB&Bso; ^uj^mm $&$&& 

(Lpm^iuLLrrmr Q&£j§£}- ^^iA®0$Bm simiautsmu ^f$$§j 
GufhjD Qsuj$#8sne m(§msu)rra zr(BfE>§&mrjuu§iLb f gjsar 

«8fiw/fys£«»a/ ujfT^ih ($&>LLGurrifimL-.Qii]iLtth utq.uQurrrdes>L^ 

&-€mrir&§}®j&rrz§ih; S}$^}w $jbuuit& @ot@/ii> &tm&mu 
Quq$& <®€i}p$m <gf®e®0&€b ( Internal lawsj &eooijb&>/D 



\3mM%6muL\ 



U£Bg>rT®m®&LL@ (ipmmQrr QuerrGjl& ^fnfi!(g7j(f<3><ffr ^t^u 
umu. &ijSi®8iu<so x $i0s®m <sBtf\<sRm$ &i®^®jirn)jDcfa)u umm 

$(§f5&<sisrrY. $Lajrf-i£l6w &j(Lp&3 j&msurru&gSlGkr (Eqaipment) 

QujDGB®sdm; ^i30 (LpmGmpjnu) ^$my£&(n)&&<sffl<so &.eh^ 
<S®fDl5§l @)L-&@jib ^jsfrsujb/o ^pjD&ou utu<sisru($$3$<sugfl) 
@ifluj GurrtuuiSdssrSj &ijs3l®>&0. 

Ljajtii 3><5OT(g dllgL U14; 

1938-^m <3>6mL-./gluju GujbjD niGijrrGrflujLj t3<srr®i—*&io Q 

*g)£«Ll®w>0r Die Naturwissens chaften- sj>/ti> NaturejJ/u^ 
(Q$rr(§$-lBO U&-211. ,=$£««*»© 16, 1947) Qtoi®flGUj5& 
#iL®£B)£ra5te5r &ln5l$m&i .._ 3r(^mSiuj GlLDrrijSI GuujftuurrgjLb. 

1. Naturwiss £ 27, II f!939J 



€lfiS)L-«@(l) j%m}f®drrjh(DBsou uiumu($iLnrrjjQi Q&uj&§i. 
@j3t&mr{$ la^umu^ Q0tTL^it$§i Ggfraaujil©^ ( Mioi) 
<®8iJ($L-<svr Q#!t&£i um®mrrfr)0iu «3>}0{&<f «®& 3 19$9~<$j > & 

&rr&& 'Qf&geBQQtirjD& ermump QLfiiuut3uu$®) 
Qwp$ «dan-wr/f. ^^«ssr \$fD®» #&!&*($& Qfi(TL-rt0to 

■*qRe&L±<Biu, ®puurr& sjQu*®&>& g}&Qm ®rr®m®fi<so Q&rrJ) 
Qurr'tf f5^t^Qujb.0^; Qgg*LD/re*flaj /g/TLl^-sb 1939-^ib 
'^€fa®<3eu^pstr&£Jgl& .o&mgj&Cffi 8 €tmu®jprrrei} «DL-<8m**fr 
«flao«r.'(8#iiL.«r i &mjD $&$& ^trniuuQu4)fl&, Ou&C. 
Qssrn\ iSIiBwihM. sr^p g)fr«fer(S> ■J^©**^ sr^&OawO^. 

1933-Si®& 1939-&@w g)«Di_L/utl£- &rr«o&$& Q^if 



2. Nature, 143, 470/ r iPJ»;.. 

5. o o 4 ®<sd^Flugge, Naturwiss» 27, 402(1939). 
4. ■ mtJi&**ft rf«u<8r; 0#'^t--'.*-Die Naturwissen 
chaften. 

5 V GwiuLLGesrit, £S/»*#.:Meitaer and Friscfa/ Natare, 



19$Q~&(§ (ya&!&r.!f a-iu/f-iiBcsr &i{LgJb&d Qurrfifi!&i§$ib m&& 
Q&rrtLL(rrrdT8$$ib ' ^m®jrrL^iii®&m& &miO!B$ ptf«g 
^prr\b#8l ^deuaisiadr Q&nL~&jb&irjb3urr& G<grr®srj$& 
Q®amsi4.Q!if3jb9sufT(!&^ $ Qg>ttu>rraSluj /srrtlifd) d^swa/ 
KJ/7W ^/«ra/ «5B(gjsfl«a»7« Q*rr«i»nL- gJ^rafiarOi- ■@flr«wr® 

Gasujsrtfir tiS«>Q£g)ft>Lb Q^^a5sfuG^uil 6 <r«Sr^) paAiutrit $gtf 
®}<mib&iTm &$*>&&&&. §}&& lI<J*® ^/TiT«J#^ 08soiuiii 
*Qih-.Qf&DiuQL-&Quif& (Heidelberg), Quffato~L~/rQ®)ii) 
(Berlin-Dahlem) ^rarp {§j}l- /&«erfJ«>. 'Ganumir GB®)Q®sQQQib 

Q^(u9l^9u/7*95 o)#«G<g«riTLl/j/TOT &e$iurnr /0£«flffl 
sBaspO/B *ienui&*tiQujbp&: ^# (Lp&BuJLbrr<5> il®$£I*i 

0rrm Q$!TL.mi&C)Qufifl>&; I®&4-a<& (ipmmrf <®§1 ®&nr$a 
muGup (ipi^uj^Bm^o. Gutrit ct^ulLc-ss/l-w ^ilSn/rrw 

G^rry3sS) gitif>£>uS&; 

6.' Q*iu&oit €8&QptD&>ih i Q&&w&*h> S^ijui-Kaiser Wil- 
helm Gesellschaft. 



iSwrwflSmrLiLi $01 

<$l/$l®Baj€Q (Purely scientificj tSp-S'^Bssrseh ffsm® ^fjiraju 

Gujrpib* «Trf@/il>, r$rrm Qurrfi&mrrm (ip(Lpai0ib Qmtu<mif 
df}<sbQ®ur)®)th Qq»$u3.iu& c^r/rtu#%$2bcu^J§<gl5 ' omrrm Gtmurt 

GubpG&rrmmuGujbp eQifi'j5j& Gm^u3(nm \^g-rriu£®&8sfr& 
^0ui3L^iSorru}; {§) eu ft "0 <sh Qu($tbu{rmmL£mrrmm€U 

s eh > 1939 — 1&40; ^J^sj Gufrfr*fflfreu^^S«b Q®0(§wrr*$m 

LLrrm @jpr®)nrpg)j<3i ^$iUL$®&dswj& g^umm* ®&& 
L&§$uLj€®!xai<s[r* i3$LLL~m, ^Gmtfl&mrr, ooiBfjrrmm 
mrr®&®ftm (Q&rr$®)§imjBU{b0iu) Q<su&fi&§imjD £imt 
w$& stpmmsdflm (Field Intelligence Agency) fTechnicai) 
&b.iL®(Lpmpu3(^<so QinpQ^rrmrmu'? ! upp€^r'\ @^s5r ^«yr 
a/rrar uj$ulj 1947 -^mr ^)p^l«g (ipsw^n" ■sistfiGujiTmjb 
0jD<3)& ^turr^irm ^©^©"> srarp cT^[fumfs^uQu0 

*6(0lQ$ ^/$«£©£5, uiffiLG JJ7: ^jSot/M? Q^/TL-if<ss 

m$G& $$ (Lp&m (Lp&®>n® 1989-40 (u®®ih~28) ^smt^&r 
Q&nrL~.&B${jj)G)&ti&t uiumu®-$&uQufbjDgji; c&<g>«>, ^.flS 
aBtuGorSl^tt &<§$& &iQu)tf}&&& &u„fj)umL~jB ^mpu3m(§ih 
(*&rr$3il GiupGsirmiL- (Lp<®&) aso^^rriij^do 19$9-LDrnf&&fb 



302 «£/gp<£<9?@ Qu$tT0&ih 



Qj5rr&aJ&<s5)& GiumLaj-, jaiSr gruajrr u Gagribil 8 m&srumf 

(§)a/0<55>L_tu o<s$$ujrr@ih t 1939-^ih ^mr® G^UL^Lb 
uiflti) Qgrru.ftL{ffl6fr ^}ss>p^6i^s^m&T ueo ^@tf<£<9S(/5 
Qum$& <J>jj$(Gi;ii&($!f>&(&ib $Lj<ss$iri&($njai@Lb «duliGottit 10 erm 

mrra>g> &truQujr)(Q^. 0ajuymLh GlujbfDGurr&ifggm Quw$Q$ 11 
<g^5©uj«o 12 , Gt-.{tuiw IS » «®««it 14 , apronr 15 , &prifilQL.«sB 16 , 
gg"®sfo 37 , «S. GaiiuGffffi^it 18 wmaGuit&®flm Gutuif&Sffi &rrm 
<§j0ut3LLL~rrm <3<su6m(giLb t <5fu<§jy,Gu>eBfk5r #i_LL~toaj/ra) 

■ s8i)Qfl3)$& Quen§il& ^ptTUJf&l- j$fatuui,'LJ0UJ *%j,[rrruj&@l<& 
0lL.l- &0®sr ^pfilsBujGO <ss)wajLDrrm K $$&>3£LjQupjDgtf. *#®/ 
tsimCsLC), &U5& ^crrTriJ&@l jgldsoujLb &£& <sh)<surr u m is> C® mm 
arrifim <^tL®$m&i£ <&&> &&&&;. $jgjl Q&tumtt^wQ$g)®)tjb 

8. 0zr6k> <su/ruQswdiLL-Heeres Waffenamt 

9. 6n)@^Qu3«5T-Scliumann. 

10. <ss)u.uG®sr rf-Diebner. 

12. @^8jusrt)-CIusius. 

25. (jL«a-usb-DopeL 

14* 6»<s«/f-Geiger. 

15. swjjT^r-Hahn. 

16. sia?/r/ftlQi-«-Harteck. 
■'■77'. ^"^««j-Joos. 

1#, s8, QwujQ&4i<9i(t--V\ Weizsacker» 



ulj 303 

&U&G& $liu&(3!5ri' ^L-dl 19 Grmurrrr Qsn&ffGoj0eu^jQ(^ih <gjgtf 

1939-^60 ^8souLj$(t&rT w <&$ 6Q j^mL^Gu^jD Qp&®> 

eu§!l<so ^jpr6SsrQi <sul$&&i &rrgj$ujuuu.m shi^iusmoj ermus,) 
LjGQ<gs)uS<5sr . &rTg>rrrxm8r fLjG[r®$uJ&j$lG®(§J5gi iLfQp-esfliu<&g>}®ar 
<$l(fitu egQ&rrGL-fTUi%d5is!LJ (uj—235) t3fi&Q&(t}uugll®) pirib 
(Lptujf)§l G&uJiumrrih. Gurrfflm fBohr^ Gmrrtfr<s®&u$m „^£g_u 

tuir&u uujmuQg$& miL($iLiurr($im&r *%,jbjD$R> &-G8BtL^(r&@ 

\urrmu uujmu®g0a <§<sm®&^(50 Gguu}. Qunr(j$®rrr&<si]& 
&.L-.G*sr uiumut-a &xt$.ujj£rra£ G&ujiuuGujo<sorrib; 
GTesftggj U), : ILf'. n B.35g}Ll L$lfl&>£G0 fp(§ LSpr&BdsmiUfTsGskJ ®<g$ 

&&'* ®l@M<§u Qurrj!$u9aj&) §imp$i m)i 3i& (ipmpmm 

jyfjmm&mu i3meB<so a.swrt-.rr@ii) jglmLLrTrTCsr&Ssrt &~LL<s>&Jtjrr 
LLdo <&ieijjbf!5l®ff G6u&g}G®g&) ^63si?<ffia(Siid , <sD 6£(!j) Gurr(§(gr$i„®sr 

«f/T '■$ffp<G6& (Lf G p" ftsfluj &}€$>£>& &$ti&3i<50rTIJi. QLD^}eiifTa€kj&I0r 

(§)£>£ (Slu^LLp-rresr&m iLj~>23 5ggu i3<srr<sqn)& G&tiigj Q/5/n_/f 
$8sv g)(ui«£h f§BsoGuff)0 $G®i~Gujn& G&tu&l&pm* 

6Bgs}[tg860 &L-uuj&ji)arT& j$tLj > LLrrn'<s5f&6iflm dSmpreurresr 
Osusfi &mrr#® (Daceleration; GsusmL-uGug)i®esFpgi; 



19, GL~L9-Debye. 



0dQujB**®d>; g)^©^ Q$rriff& &s»jDti& uiumui^m 

®j&rif#® QujB 8ai«&r®ib; @jrwLjr«ti$ira. CJa/Ojy® «u{0 
&rr&$uJUUL-&^i$uJ Qurr(®mr&®flm ^® ^£to ^ 
Qwmr®Lb, fmrriftLQu.A trehuirif 1939-M& -M™*® 

\u&>$e$wt&& i3ifi&0§(§§>3>®ji®)m * $e®Buimm* (Moderator) 
«nsar/D ®$)UfTiLmL-.u aiuoa u® &§<$$& 0#t«dld $8sitiu& 

utu&u@th'Qurr(&ar*aSI& $jD&l&ar ®&*& Q«uil®.iJ(r^ 

&rrm meornm ( Homogeneous mixture) cr#u/rilifr®3«n\ 
^«U6D^/ A.dr«Bu.tf iSte>s*i« Q«fr«fri- («rS^jSfAarril®: 
^®£ga^;Q#<r® ^u/nl^.©(3fi0flr ,«£)« ,««nr«j «"S 
«T** «*#pA *:$)u$&iA98b& ®>$^®u>!T mm p Oarrdwa 
tUM®i®t<stT ^(TiruJ^BmSsir' er<i£LiL3diiLL~ai. 1939-^lb 
«s&mi® i+eiLurir LDfr&tb Q^'&Q«u«rQuir& ao €r®sturryir<io &fi 

20. Q^piuQ<syi?«s5?Quft<ffi«Heisenberg 



^fjnT\h&@i $)$& (tpuf-s® jb(§& Q&iir<sm($ Q&6$]&$uJ£)i: *&}°°° 
&rr®jgi, ^rr^ngrem /g/f <$>(§ &m$uurr<$$)&u uajmu®<su&jb& 
'&..&$ &&>rr& gJ^-rref/^^/ii), j$if}8s$r& (D%o) Q<s/r<5rcnr(»i_ nr, 
^mrSI uSlaGijLb ^fTinmiDUjnrm 3uf}u$8s8r& Q&rrmiQi~.rT ^jb 
tqBso GjBit siGfTG®®) CPositive amounU £L6&r*— rrm^eumj &rr& 
$tuuu®@l<ssrjD&j; &<S5rfluuir%$ib tyGrrGGfliuopLb si(&&@®®fi®> 

@l!5& <qr$ufrLLisf.jb(9j (oLD(QQ3i(T<sfrmu^u^iib Giurr^ar 

ST w u §1 ih Qg<s$surr&u q«i){S3)S)eLrjtf. €T@sr(rr?g2iLb 9 
<&6®jDi&& u(§L0 6£iGfT6rr &(§®Su5J8sm& Qarr&ssr(aL~, &($«& 
Qun-(jf)&£Lb(rm ,$}®t®jgo Qlj(/7>£<9;lo53u..mj<# Q&ujiuuQujd 

Qlff<S0 ^fQff)€0 gL.JDLl&lg\ /5OT)L-QuptDiT <STmUm&j3 ^ if SUIT Osff U 

u&jb^Lb &rrg$ujLJU$QmjQ§!* «sTsarCo&i, ®j$&m~$uj ^(/5 
<$(§&§} 0\&iLvtT&*&iTJb £&ST«b <m®&<§ Vjhurr® ^pp<& 

(7$/5ji/ 8imL-s<$ih 0^[rrrm&8s(T<sQL~u l/^uu^ulS 
<s$0/5JS/ 0iQLlfTfrm®m j>i§}®LbtT&& &ui3u Gurr& 
(Seusia ®ib; g)j5<g sipu/T® 3fQ&m®ifiLiu>rru3($&<&,Lb Qu/r(^^/ 
GP*Q&&e6l($JB§l ®J($& jjfe'aLL£rff-68r*aafr«flt-* @w>/Da//r*r 
j&miLfrir&raS&r &ut$u Guh Q<ssr pesr * 9(3 &B^-?n€V &>&& 

*®ea*fr t iBu^irn-& Lj®&$6Qufip St®*®*™'* 1 <n™m 
euy>i&&Liu(&&&jDGB. ji®4i®eB($!5§l &udlu Qurr<gih /figjtl 
ptT&acifldff srtiferiSBfteroa ^g^^m £yw@!Tu2u^& &U 11 - 



21. f8mLrrrr&*&r Li@$&tiQufijD ,«®i<5sar ~ 
Neutron injected piies 



^jbpeo sufiu&fglii® @/5^ Vjbunr® *.&$$$&«>; K, I gg 
<s®L ji&mtLrr* ^j(3^3 LhQuir ^^ (&■>!) ^i^ASiBssru 

ujuGugpLh, 

2£40j§)&> ffipuurrsi (Sunr^G^ eTGsrun-fjrre&Lb si^j(B 

i^.m §j8om^§! umflajrrobjSiiJ ^vtrib&@\iufTmif&mrr®#Lb, 
GL.rruQua), Q®iDt£iQefU€srQuir« eimrjD ^urSf&rta&TrrGyib iBm 

(Lp&tillUJiSUITW $/D-6S)lGTGtr &<})!&(§ Q<SSJtl($)U UfJUU&i®6lf}<S8t 

,$U©rfi£(9«e5r Qu)jb®&rrmmru9<uji)pm. S}G& &ub\u$fgi& , 

Qurr($m&€tf}m Qurr(§AmwmSsiir}^Lb ^jbfDGOm^uiihujbjSltu 
^arrtij&&xdr Q^mrCm)&<*&™ o°«iSI|jrnriBisa) 98 ermp ^flj^ff 
&mfr$$]Lb u ooiSflriribiDireri) o°oi5&)© 25 J. Q^mQ(Sfom , 26 Gg^ril 
i_rT a7 stsst^ ^^J^rtasw/rjy/ii) 28 G&m^itfi&n GwjB®&>rr6rt 
mu Quffrn)m; jglu^LLtjrTGsr&mrr®) gL.<^L~rrm m $nDuyrr&somuju 
upfSluj ^ffrruj&®i®m ©ir#Q*s'ftr 29 efl.ilCirrrsfoaL. 30 Gurr&Gg, 



22. Qg>mil,<sroG>& - Jentschke. 

2«? . iSprrm&nsti - Prankl. 

24. Z. PhyS. 219, 606* ( 1942). 

25. o%LBmiTLbwn-€foo oi$6i)(§i - Flammers f ield. 

26. l9* Q"gfiSrQ6n)««r - P. Jensen. 

27. OgOTtlw/f - Gentner. 

«8. Z. Phys 120 2450 (1943). 

29, BifiGmif - Kirchner. 

30, <sB. LLGtrrrefoGL^ - V. Droste. 



lSs» (SsflSsm uli 30 T 

Ggg&nLosrit wmp^jSl^fr&mrr®)* 1 Qwjf)GsinmmuGupp6Sf> 
(q — 238 g)sw Si§!^rr^ sr&)Bsou3.io jglLL^rrrrmr&m &.LL&eu£r& 
Gugyih Q&tT<skm& ooLjf&siGai, Qm}iuQ<5rv<s$rQuri*S; gtsstjd *&U$ 
<gjjrr&miT®) $8m§(!$$$uQ'ujhp§t* G&rrijSI<si)§}mjD<5®uJti 

uji&rrmmm: mm $$®sr saJ $(§£&■ ih @/pj<£@ QwlLQu uijulj 
iB&& (^<smjB^rf<m ^(§^^§i; <^&Q®s <$(§ iLfQprrr®$uJ 
^@«@ <3jmubui3<sQ f ^j/ 0&&IU& uiumuL-tb &®& 

Guffiiu ^msij&Gifl®) G & rr l$ uj ih iqG[r($mLLmL-& 
Gtarresar® eB. tlGfrrrsfoGL-' GrmuJ'p-ir®) GLDjbGmrrehmu 
Gujb'JD ^,$n-\u&&\tt4ibs $8)7ffiLQt-.& GTGfcurrirrrspjLh ^ODirLO 
Quir&@@(ipaa<W!rffgl^ 32 — ©Ga-ff^erff.OsarCaeFOT^^iBsinr, 8 * 

0&$&$uGujbjD *%j,irrriLj&3tLjth (Lflfjn ssftiugpib <$m$luurr 

I940 m -~4i,u) «*ot® {jfi8s»tt4<$ft&tTso&$&> U 8 O s , utT(jo otSl®sr 
Gw(tg(§ ^j,G&ujeiijb$m st®£c§&®rrr€orrm (Layers,) (ip&<& 

Gupgtf &)&<$* utsmi^meh ^m^L-U Guppssr. faiffil«fb 87 



81. Z. Pliys, IIP, 5GS, ,fi 9^JJ,> 

32. 6i©.T 4bQuft* ©(££ - Hambur g group. 

38» @Gprrr'& - Groth. 

34. ®7'#, GgamG&mr -H Jensen. 

3 5 . OjB«n ^ - Knauer * 3$. <&do - Suss . 

37. aiffL-6ft) - Wirtz. 55. o°aL$eft>G&tt ~ Fischer. 

39. uiru - Bopp. 



$08 jg ggi gaffi Quart$&iA 

GujbjDgl GurrsdGaJ K A I g s#t-.<s (§<ss>jd®jit&G®j @l(§!5<Sgl 

®unr($@&i£>jbf$($l5&§l* <st &$&£]&, <9j@65r t3jD(§ U s 8 tt/zi> 

x gimin&&uQujh!D ^/®«@«(®5«@tj uiumui^^&h.uj.uj ifilm 
s>.\UFt®& st® Gsrrdrsdsrr^ ("Data ) &&<§£}. 

GjjiiujS^&airfiOT «4j,grnriu#£*' 

2940 — *g£ii> ^sott® 0«ir«»L- « arr&)@$®Q ©SL Qaii£i 
(S#«ffitr (oimurrn g^© iLjGpr<svfi(u ^®<&@j (LfGijGsflaju i$m<sygiib 
<8B8snQurrqf i m&%sa£& &(§<sum&& @<s£)tT &&rr tLiGtx<svfiiu ggG&rr 
Qt^rrumutLiLh (hj—239) *m&m G^rr^oduS^mm^^ &.(/$ 
UHTjbjDU Qurr(njm&$sf!tijib ®-jbu&§!l G&tugjGmrramGt^ g)@« 
@u> er&um&ii a/ril£f (gp/f; s}®sr$tn& t ^«suir g)iM *-© 

rp&dstiu Qun-g#&&®smrru$<so (Neutron fission.) q—235^jm 
jsmqmdmuGurrm JD udtiLjmddtiu Qu/bj3(!$&& Gtsu<sm(ij}ih 

sremr — 93 ^/si)«»)^/ 94 ^^)fiW^/ Sls5jb<§) Gm^uiLi— <srr<sm<kM 

®m@ffiuj&rr& g)@Atf£/: crGtaraflflt) GggitiDnradluj p/Tilifd» 

m&flm ^6p/<£«0 umri-i&BsfrGuJiT, *g>i<si)®>§l G<su$uSluj<sb 9ijDU 
dujeoLi&BsfrGujrr, G&rr$&j3fj!!l<su@jb@& G & <ss> <su tu rr m 
^<srr«i/«srfl«b ^juGurr^m &&sir & giumt Gl&iutu (Lptq.aj 
sBdofko. OTrf@/Lb, «$. G^JUjG^smiflm ^urTvu&9iuSl<sSlq^^^ 
G&tu(Lp<s®fD GBaipmmm SL.^^iuu®0^> &h.L^iLiasr6unrm 

Qu/r(y5«ff gL.jhu&$&@u uiussru®^0uGujD<sofTih Grmgji 
g&/T«*r<a/ lj®)(@s)uS £)£)!> &.Gm<ss)Uitt3G®)Guj ^Gisuflm^rr 
0$®) dl&OPGtop GurrmeB®) GiLjbGmrrm&ru Gup0(§^ 



i$6srmFl8mrtJLi B09 

Qurr(§mrr&u L/(®n> lL G L^rr «saf? «j ib €tmjo &®& % L&£&m$& f 94 Pu S89 J 



gilTUjmLDUjrTGBr U 8 8 moi SL€WL„rr«(§tb uGjrsfl ^i8[r<sto<oiirrQu 
mihiL GrmurrrrrrGO «§,ujit - Gsa^eru ^rrutl 40 GTmurn$L-& 

«u Qurru}„muj mrrftm^ih Qurrn)jLjq ^^<skr i$m&if ooiSgnriu 
ooUiril 41 if egjishffl iq.@<srorr 42 etmurr (§&(;§$ jS&jjuGlujjbjDgi, g$qj) 

mm$ar SLjbu$§tGtonjLJUjb0tu ^Ci^m $?rfKSaj 48 aS<sb 
irgg^asircar 44 (srmjr) ^ji~~^3^drmr fBrriTcfOffi €5)^fl)il(5rrrr 
a-jpupglffrrSsouSleb 45 *Qtu£$ib Gr&tuiuijGlujbfDsp* @£>(ritiL 
.Ql_« sr&rurrif ©<sn)„ er<£. Qg>m&&r 9 siirrLl<sn), ,£jS)Gflj/r 
@L-.fiir (&&&$& u«u $C-L-f5]&8$fr wmpr& Q&tu$rnr; jj$)«a>«w 

10-20 gBlLi1it&®t &®srj§[f e88sirGBg$&jb® Quasonra &~jh 

(^^<s£lujeh> <srmurr(§w QgDirus®filu!Sl£o &mi$(t s-i&u^ 



40. ^eurf - Auer-Gesellschaft. 

4 1 . ooiSp-rrmioou&LL - Frankfurt. . 

4 2. tf<g5en>rr - Degussa. 43, jsmfGeu - Norway* 

44. if^anm - Rjukan. 

45. rsmfetom enfUDLJifrnr jL^u^jB^/rato-Norsk Hydro 
factory. 



310 t&fsstyi&imaf} Gum^lsih 

Gufbjo @Ff$®&&mm®f ! lm uiu®)*, ^gy^iiurra 1942-^& 

@lLl^ 200 sBLiL-rfsdr <s>i§laiifl&<3i9Q&t£iuj (ipm.f53^h Giceg/ib, 
&S(r&QsurruQesnlLL Grmurriflftsr ^8sssruSmGutfl&> iBsuskfih 

&•(!)& &L>GupjD<Rr. ffrrf@/£Jb, ^efUHugigl®) t®® m-iuif^^ 
Gi&rrySeo jjpmy&aLDrrGsr iBm&rrpu Qum&£o aifi6®tU8&L-.£ 
gtftLt<smLnujrr& ^(§3i8i(%Qj essf® tb €Tmp (LptDfh^i&m G&rr<go®B 
tLfpbjDesr* 

ajSiTsrfltiiJj ^iili_„^^a) (ip§»^mwftm 

1941 -^ih ^msris^m ujQfrodliu& $il.L-.$$iio ■ t&& 
(Lp&SlajiLfTGar (LpmtG<mjD.{Dib mrnmruGlup^^f» Qd5/rL-««$ 
0®) @l<so GTfj$ifri£mjB <$8?m®]mm u$&\ G&iutLiuGu&tBm , 
6rmG<su t ojnriLj fS^aS^jm^r UF 6 gu uujmu(l)$0w BsirrrGfB 
ujsh) - is}.SiQm<so GsuCiuib urrmjib (ipmn)idl^ : si) ilj-235 ^jm 
*&£gl&uu®&$i&& &rr&$&\uuuL-.rr@i(§JBg>§i' (L§Qmuj<oh)&wmr , 
€wi>7rfQL_«, <§<Scrnr$)> d3&&' t 0ri£imLnujrrm uSm&rrp- - Gum 

U[ruq Q<5imibQi—.&)Qurf&§lGpt&T@(r OaiDoiDit 6B£)Q®m@QLb 
^(rmij&@i r§8si)aj$8$G\} &fp!J$u < J!L-uQujjbjDi§h fCurr^G^s, 

^^£ujbuu^ 9 uB&£ gtfftuGmwujiTm aiflujLb ujGprGsfliu «jy®«<gj 
^€SiiLuu^jt r §u Qurr($$&uijb $($$•& &fTa& mnremuGujb 
g)§i; «^(gpsi), &iQia®,&& /5nr©c9s«M} «gsrf? uffl*^ G®Mjb$®rriJbff® , u 
uujmuiL® <sujb&&$ srcSruja .^Sara/o a @ld Gl&ifliLjLb. aifrgssf? 
«u Qu«5T $& &iRu3s$i®tgt Gm^luSlfudv wir&r&fistrsi (<sr(§i^€#£i 

46. ™Nature7l43. r 2 989) ~ 
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Gurru$jb(($> <3i®&<so§$ Q^rrmmmuSm @mjnunr($i&mrr®) ^m 
'ain-t$ OtBftrhgmmn- &rmum$ sj&&LDmih w^utSi^ (ipi^surr 
$(3JB&@J* <&uuis$-u$(!!)j$>®$ufTj$$$w 9 Qu<s&@i®) &,$, GurfloSI 

Q&n&dsm&m (\^mQuv: , (Bljit^C^ 47 ,) i3mssrnr Quif®B<s$? - 
i—rrQmib ^prriu&&l 0dfoiu£b^®& Q&ujmQujbiB G&rr$8s$r 
«9S(|6rj)L_«3r G&riris&ij gffvuimi£>iur?m- siflujih a&fTtumiDUJrrm 
Quifi<s8las(ipw €$(§ iljG{T€gF}uj ^@^S5ot" Lijo^seu^iurraij utnm 

€MT&$m; &rrp€miht ^&jfi)(]Sm $rfipn)^ a-^^aui. (&>g}l&<<9> 

@mjr)j5^$B(J$Bmjn®®'» 

Qa=iiJUi!jQupp Sot^Sssi .' 

1941-^tb «^«ot® G«gsfT€®L-.«<95/rsy^^)si) ti4GprmfliiJ$m<$ 

tl<§Jb@tiQuri)(n ^(Sis^lmil^i GurruOua), Q&p£$Qofi36&r 
Qun&) Q&iuiLJuQujbn) G&rr@$sw<9i€fTrr&o 150 «stSlIl^/t «sscsr 
/§rf Stot-^^j/. VLjGir^flaJd^Lb &mj$(§ib €S)LBOJ^^iso 0gi,LL 
p-rnL {yxso&<s®& mmj&sji GpmgysBLL® $p®sr(i$mm G&rrm 

u®&&uQujbjo U 8 8 ^«<5w<syd® ^uiJuC§u/r^£lj ^^tl/rraw 
««rf?€T7 0rmrmflsm&u3so 'l&g& B$iu ^imey '&$miflmm9 Q&\u 

47. Z. Phys. 119,696 (1945; o°oy;«wOurf -Funfer, 
Gu/r^CSs - Bothe- 



SI 2 ^ggyiwffi Qumf§imih 

jsytb, g[riumi£UJrr6$r ^(^«BflttJ.ss^^u uiumu($&!>giuj§i<sQ 
t£j&£ Q$Gittsurr€sr (LpmGmjbfDM^^^ &rr<sm qpu^^^§it 
0u£iLorril.&®flm &<smG$$®m&v®<so (K> 1) 2L.G$$tmwwtT<m 

g|L-.Go>-g)6i)&) (194:2 -^u> «f£«w® tSuij-GUff} <^«ba)j/ u>rnf&& 
iArr&t&$®))* Ggrrtft®) §jm /£tfS&> ^mywrrjbp&ou uojsst 

<s$u®fil& &(§6&muj& &n&rTrr<smwrr&u Gu(Q&&i&m^.uj& 
Q&\uQ& s^jb&fo &(§& \LjQij®$iU ,£/(5>«©8>Br $L<mrL„rr<s>& 
■.Gaj«for®u> €7mu&(i)@iA jg)/5/<g jDgfG©/' ^(75 QLuuuL3uurr& 

j$WL-QujDg)i&Q&rr^iJi(n)$&®sr. 1942-ih ^th ^mrQ iBui? 
eurfl 26 $j& 1 Qu/fsi9af? j)/«?rsw Q(rfiiff«sro oo^unrit^ffi-riiefoirL.. 48 mil 
i~.L-.@$eo /5S!)L.Qu/D f jD «£(/$ ^tli-^^sb ^«sfrffj/ sw®»£ro2j0Lb 
«6S5TL- qpiq.^mm p-sroiL 49 ff/w/D l^i—^^jg/sfrsw" «ss<sb<s$ ^«»)id# 
^(75«@lz) usbGo/ffj/ Gurnt&arrso ^crrrrij&@kurrmifa<&&@w 

QmLhLlui-<s6l(§i5&i Gptu&m o^Gurrifsw&riiisiSforrLLt^tm &lL($lj 
umltq.jb@ i&rrjr)g>uQu(bjD§}; rmuQurr(Lg@) crGeroetr 60 <srmjD 
®)l-£&$ syair err GumSSim - Q@(TLfl®)$}<s®jn ^j } rxmu&§i 0lM 
\u$§im &8so<sucrrr& HKSJB&tojrf ^&j$LlL~&§!}<ssr Gurr^ju 
urrerr prrra&uGujb(f$it. 1942 - <^tb «^«arar® g^fifcr 
tArrgu} 6-«^b fl5nr«?r Qurf 66!esfi€$)ffl<sfi GMDrrdGms; £§)«>) eugjgsb 
g)/rswL-/ra/^/ 5n.tli~QiJ)rr<sSrrt2/ f5<s®L-Gujbp§i; <3luGurr(ig§i 

48. Gtruj&eft ooCSu/t fttifommidoijr tl-Reichs forschungsrat. 
4 P . sr««>C - Rust. ■ '■ 50, «rG)<5n)®fr ■- Esau. 



t3m€sS8smCiLi 31$ 

pr rr m (*$(§($& efoiBujtr «T«5rLi/T(5 «@ils Gurrtxrruj$& sfGgi®J8$tT 
&(&>&<§)& stjB®B&&uGuppm* 

(ip<&<a8uju)nrOT &»&>m®)&im: 

^jSIsSla&uGupp $®$iJGO£tfr <su(§ian- $/: iLjGprs^luj 
«g/(/?<g5©j$G?r«yr ^ ggg)/ ^ppm Q&rri$®0 §}mpuS<fo utum 
u®$<£uQufr)}GVdij &rr&§>!uju)rrm&j} &rmu<£jh(§& $tLL-.u>rrm 
GiaiulhSuli 6H&pL-.$gistr&T§i. CBldj^u), QarrefT<s®&ujmGQ®) 

^}(B^^<s6!(3$^S ^mrurramuGup^ *.©££ ermug} &•$!? 
urnr&&uGupp0> ^rtssff^th, ^@i/^«5ar©/J i3rx&®8omum{£Haj 

gn^surruj «^«srro/ — GmpGmrrmmu GupsBoodso. <sp(§ il}Qix6$ 
ujiJb <s>l($i<9iQ<so wmifssiuQug)jib *^pp®} €T^p(^th (Lp&ffiiu 
wrrm^rr^m G'&rrsfreirwiTLb ow p Q<?(Lrjg)«@ (ip^o^ji/ai/ti) 
&!TuQujhfl)3i; &rrcrm!Lh> ^j$G?$rf&$;ib &r@fl3rr®silLb si$&& 
Gffso^sBm^fJLjLb (yspgyu Gup®$h.iq.uj0tT3i jU^iS^^N £i^C5ar 
esfliu ggG&rrGL^rruLjSi&ckfru LS!if!&Q&($iuu§iujb$ <&(§ Gutfluj 
Gj&rrifljpstfmjBjB ^mmrri^mm^imnSl §prr sj^J G<suis^ 
Gurr(^SofT ®„mrL~ri'&a®J®)®) 6rj5@ (LpGtoptLfib e $j{$iuuQup 
eBdoSso @jf)Q&aj6!)iTm, ^G^rrilSGL^rr-^sii^s^ujih enzkjr) assaf? 
LD$<ssi SfGwn GGMsi-GLjrr(!$®T(T<9iu utumu(j)i ! &§iLb (LpbtifDtLjib 
r^crrrujuGujbjDgi; arrfjsmtb, ^i^m ^6wysi&(§ @mpj5$ 
^/syrsi/ 10 s eV ^fbpfl&to&G&iTsw® L5l6fr®]p&i&kisi.iLi&jiTato]ih 9 
^gm <sB8str<si]rr& $$(§ <sQmrr®jrrm G^m^ff^B^ ^nj&m$mj& 

^rfto^^ssr G^mouturretir ^m®\&dsn& giurnflg&ei) rsmi~ 



314 jBj fmw &m Gum^SLh 

UFrf * §&&$>& (tp®®®®n $^i~Guthf$$mj& r m®5)&uGurTistiQto} i 
@i0uj «^«raS 1 ©) si^Ga^dso O^.TL-./fjsjj/ f$mi~.QufB (&si/<sffsr(gld> 
g 7 ®®!!)! ^Sto&iiSLLL-iTif. <37$w&<8}) s &8s8r £$$(§& arr trem usir d 
ojmrm «g&'jfo/DSsd. ^mrL~,rr&{&}ib $>($ iLjGcrGsftuj <jy(5<5s£)&ar 
®j®rrr£ : G&uJvu^i^rrsfc (Lpiq.6tjQujoG6usiBnq.tu <spG{? GrBrrs;& 
wrr<33 '^m &&§$; &-€tkr<s®LD{i5eQ t £§)/&<§ 9C0/J GrBrr&<s5<&m$ 
OPdJpgjib Qpjtg$uQujD4 !! Q&iu<sD<&jbG& Gr$n , &rriM$fjfrid G&tij 
iULiQujBG<siisimL^iu GauSso (tpoggjiih $(n)UuuQujbjDg}. *&i&m 
i$jO(&> 1942-^tb r g«wy® ^mrr^i^.® &rr<so&l£l$o (LjGrr<srfiuj£ 
^€sflm^ib - Q®Juu$m,3 Greuajrrjpi G^tujou^ahGurr^^,^^ 
{&oo&rreit§i, £rr <3ld)®)s$ /$&*&&&(§) L&rrjbjj&Gusp ermusy 
ujb$tu Q$nrifl&$jGtojDu i3fj$$Sm&m Gojuut&gtfmj&ujbjfiltu 
.{$Ljmrft&efiu.Lb &GV$£tf ^crmuuGujDp^'' an^pumi^^ 
'&€&$<£> G&n-LjRffo- 0LjGasnt&6iT- ULjGpe$iuJb$6d)mjr)iih Qwefi)u 
u($tLb K^jbpth) er&Oeudj&tiTGjB&Gorrub 'Gurrifm &uu®}&$ifl&> 
mmiurrmGtirrw ®Tmtfr# ^^o/ib- Gjsrr<ms^0L^m v &i&&h.Cu. : 9b 
jSjb® ■GUj5$(f§ : &&*vtf. GmiuOmn- G3<si)G®fl)&0Lb ..Qyflr|>* 
^t?rrtu&@i jglBmiDih, Q&t£i entri- s®<56Q&fn®)Ui G&GlmGom 
wuiL srmp 0ds$in&$£o Lf§}Ut3®&uGujbfQj *M&8ssr& 
G&rrjbjryGBjs ijgdGij *m&m £§)aj<s;(^/507r«6i/u$ ^}lb&^^uGujd 
qyrf. mJ5& 0%stiujjb§!i<sti $lLl-.l£)l-uQu jDn5l($&& Gufliu 
UjGir^Siu &(($)&<§}&$$ m ^rrrruji&laSsfT ^tug&Lh G&\uGd$jb@ 
@<75 <sB&rr®)LDrrm 0<5Qgu®5)jq ^tuoj&ih spssrtpt G&ft&muGujt) 

^/«rr<a/#@ lBj0 &ld@&uQujd <$(§$& Q$gifwrr®filiu jsrrLLisj.m 
G&rrifi®) §}<stojt) Gurnfl(^s)G(soji)uCu &gyumuujtb «Lewrpva 
G&nrL-mffiuigf* iLfGp-G8f)iu(LpLb ^($<mmL~.®jiq„®} iLjGcrssfltu^ 
ffsm®&ig$Lb. SjjSoj &}&T<si]m<stf ! }<so@rTm &~jbu.$$& G&tutuuGujb 
pm; ^skijojSI^F ^uusmL^uuuy (DeliverjO &rrtb$jBgtL* 



i3tifssfl8smULj 315 

GmGtu i$*ib$&§i; 4*^, Gtuifiiu &iare9g$jeirm' uiflGprr 

LLrrm (LpmGesrjbjDib ^(f^s&^^^rrtir Q&£j@&$. 1941-^60 
eiSu(sr})a}fTU<ssribLL. ertirp @i_$J§)«$ (5/535 <spfr <$} ) rTrriiJ&$l& 
@(tg f68>L.uQsmn\ 61 Gunrsru/ 2 g>-3>®S]iLjefo, 58 ) urrp&iBtit ^te&i; 

mrnsb &jes>wj5$ 9(15 Guifitu tyGrjmfluJ ^®«S)«b <$}m<s3($&8ffl 

jy/OTTffifr ^tjrruj&B ( afpjraiasir.) 54 t3 tiran®* GeudsofiunrLL® 

u®$&smLLiq.u$d) ujGprtifluj&i &i<M&§!rjm miLtq.mmnQ> ^miDB 

*glt3tii iBjors 500 eSliLi^nr a~ot /g/fl^«gsQ«/r.6OT® Qwn)G<mnffl 
muGujbjB iSf$Q&rr0 G&rr@Bs®u$!m (Bloj^/ld t&mLpntir 
moffitit ^i^aifluL] uSylsij Q#ujuJuQuiJb(D<3?). GpmtuGt-GO 

Quztr)Q&rr<fflmuQurbjB ^/«/r«f(5««nr 0u£il.[rrrtir&®f!tir si$ 
&iRui3ti)(§Lb i9f®&@&&Rtir (Tayers) &uLUL3jn@jLb &^&rm 
&~jB®} opas* jDuS&ssr ®i m p tu %))$&&#; <shG><3 &wuuiJb QgmdujQl~go 
Quri'&§!lG0 GturrffjG>0 mmunijn jjj/ld iSlffirn LbiLtrooiSsciL ertir 
urrprrrGgjiii Gusj&G&n-m&ruGujnjB (B^fT^Bssr&a^ih <sSiutir(^} 
eB<id cfoQL-ilL-iT 55 GTtirurrp-rrgpjLb oSlmilmn 56 ^rtifurr^rr^ui 



5 l . <s5>L_„i£iuQ«wfr-Diebner. 

52, (ou/r 6&-Pose. 

55. ^-°«^(usyy-Czulius. 
54 t GMDrr&&rf -Hocker. 

5 5 . sn)QL-Llt-rf--Stetter . 

56. isSitirLLmif'Lmtnov . 



31 S j3}6G$i&m(fh Gumtsl&w 

Gu>jBQ®rT®TGtTuQujj)ff) G&nr&Sssr&i&w u/-23S-g)sb ^«siol- 
Qugj}Lb d<syra/pLb Q&iu<sQ&®f)<sb Lj^fiu &jn$eBSssr£ ^5/5«$£f. 
Gurr&GgujrTeo QuyjbQmrrmmuQujr)jB <sp(§ Oi&rrms®® 

tStmeij ^(SisBeo '$ £$*&&& &fTF&* CStopping distance; 



Siasati) ©lir «^grnrt£i&#l;- 

^tu^Lt Q&uj<su<3jb®rr<!B, Qu[f<$SI@$®ymm Qsuu<smit oSlsb 
9a£>a>tb Qu<3Yrg><55 ^rrrruj&^l 08sotuw <gj(B&®jh{& $mrfu]Lb 

Gcrud}» 59 Q^OTJTQajuLi«Br 60 «rcfr p \&i$(&if&<s(Trr<£o ^(rrruju 
Qufbj&M< GwM&> "Qutt'€8&- Q&rrifleogimjr) ^tuifjgidsou 
uw&fiaS®} ua)(5supuLl^ Qurr($CG&jrmw&®fl&r &-il«a//f 
^^&<$-Q®)LL<$i&&<sn &rnJb 61 , wrrGoLLeb), G$MD&Qw<si) <srm(D 

&<sfi\<sst Qmuu0$so <sBfileB<sB(BJbm :.f*'^@^ .4$jbp& *-p 
ijjb'0dl& GwLiuw uM<g$9soti 'ijap*&8ssrujbf$iu.ai*>grii3&, 
Q&<SiTttQtoJUJmr, {rrrtb ^^Husuifamrrdo Q uif e6l m -L-.rr Qgo& 
&^ujif iHm ■ #<ip$$ijQuirj6luS'4d (PlantJ G&uJMJuGujbjD 



5 7 . tSQ/7UJ<s^a)/rsSr(p^-Bremslange. 

55. «i/rr€btl«n?-Voltz. 

55. G^D«Q<syosi)-Haxel. 

60. Qff<syrrrQ^£/s3r-SauerweIn. 

61. ^n-ii>-Ramm. 



ufiB)L_uSs3r £rT9i(gj<5<8onrG0 62 njrr[f<srfil& GSitoioCJSfTir <5T<si)<KtL(3£r/r 
sSILL^ Gurrfl—- (Hydro electrolytic plantj Gtfiujbu&eugl. 
esflisfcgjth r§gi&&uQuji)i]D§I* ^t^<sk q m &<&>&& y GigrrL-iii&Li 
GujbjDg); ^<S<so, r&n-ifQ®Ju3@}j®r<m ' $@ Gunr^jLJurrm 

GUTuuQ&<ssru§i, ^jyei/tis §l(Quurrm eBiLrrm& @rr&(3}j&<so&<5ifl 

grrfr. 1943-^im ^<sw® ^(St^rruif- lx>it£@$go geBpi&rT&r 
eBLLrrmSi @rrSi(§&GQ speisrjn^®) &uGunr$ (Lpjh t $@H& <3!$® 
&uQutr)fD§i, er<o8F}6$)jL£>, Q^nQiDssflaS&> ^\&&LLiutJb &IlLi—£5 

u&jb(§ <mfb& jy<s*r<a/ /S/r ^lL^^-Il-U (Burrj/u)/T sarap. 

QpiU&<sh)Q%GuiT!t<sk>3t!k&6iV{rL^ Gg>lfGujffiflu$<SO ^0 L/@IO «fiW 
/g/f gi-fDUS>§!l& Q$fT(fijb#(T<!IS0QDtU <£iesH£>uu&fb@ gt£sB& 
umm jSeBp- vjburr'($ia8eiru]ih Q?iii!ud!il®>Bsd; «g. g§L Gfiostr® 6 » 
ffrsw^D i£li-&$Gllt<fom ®0m Quirj£lu3^iLb 64, GiL&eurrm (Lpm 
GmjnjnLb@rT<ssr &rr<muQuji)(B3!> <s8u>rrwr& &rrm@fi&£edl& 
d5fT£r6Mra3/T«6i/u) GcgfTLbrTwFluj $>-{bug>$iu5l<so ej/butLi-. (Lp(LQ 

aiLL-L-.£ $LLL-iBim8sn GiDfiQarF&<su£p gL.€mG®L#u$®> ®lLl~& 

^orar® QarQsucdljb*rr*o£@$> ooifltrrrmiooUfrL-!Xj.«sr 66 t^jif 3770 



62. GurrifuumL-uSm &rr ds^^-Commando raid. 

63» g. g5), Qsu«r<gp-I. G. Leuna. 

64. %Siu Qu/T/$-Pilot plant 

65. ooLSIfr/T/sioou/fLl-Frankfurt 



iLfGp<osf)tu& ^6irjt®*^sbt a fiu£&ujtb ( Production of uranium 
slugsj &jb&rrG8aLD(Ta ffimgysSiLLt-gj}. 

<2tu'3u(T(Lpg)im&>,L~ , &iDrritilQU(SB-<§rrfr^QuujiT®> 66 @(y> 

ugieo ££)<9J@(ip Qeufrj£l &&BL-&* J»*tti aO^/rOi_/r£i 

i$(!5L~®it ($&rtjsg3 G&LbmisujrrGimu GujhjD ^p-^fluj ^®«@ 
«s&7# <fF<55>LDUu.g)a> utumu($i$$€omb ermg)! jg>LLi_ifli_Li 
Qujbffl&> c^<£ &usuji!j£i®)> ajGcresft-tu&fgLLi-ib ^GW^l- 
u%<3 $r &git&>rr£ 68 *&utriflL-LhiDrrjbfDA$uji>jD&>. Q#/7W# 

u^^miu uil.iq.SiHh GurrgyuOupg}} iijtipedliuih i3rr&®Bm 

(Lpium(iy&; sifS&iib Gum^ia^^mfDiLji^mr $G0®>fr$j &(&& 

Giurr&Ssvru3muL± $rx<M0dsou$^®rm aifliutBwwnriLj^o) 
€trCiQujbjDgl> <®<MJDjB@ Q®*uu$8s\*&®Bis0 si&^fi er<kdso 



66. ^rr;fd.Qi~&-®Fw&-Quuj[f<sQ: Harteck - Groth- 
Beyerle, 

67. s7Q«3F€irr-Esau. 

68. Q*gtt a3/r«#-Gerlacti- 



LfdmeafiSsssruLi 31& 

±0m 9© uoir agil) tuCB*®: 

lustrum ^crrriuff&l $8svujrEJ&<siflm ^%mj&§Siiupf®iiJ (Lpiui)® 

oiupjDgi* airril<sn), i51efOG«sFir, urru, iS. Q$%mQ®om, 
ftilLjr 69 ;. SLiLLfjDurrmoidrar &>&>£$$&<&$& Li($&gu 
olunjiLb 0mtlpTre6f&eifi®>? $j<stmmfl4>m& 3 GrmjD &rrrr<s$tfl 
urrsoQu^muQupjD^i; ^j&Gl&u-!®) 6airdl^lL.ml<sr0U!iisu 70 

&®&€srjD&; ^i00Bsi)ti3o) K mm p e8Sl&& eT&3a>ssnu&GL~jb& 

>B($i£imjBg}; iLjG[r®$iLJ =^®«@Lb 0u£ilrjirmmm ypeo&jglar 
2&rrL„fri3mfSi®tD ®$rl<s£&& Q£fTL-Affi^©£)ff5r^; '^jd 

iBm^y^io uik(& Gi&irm^w 0^LLfjirmm®flm */$/p/^<S 
^ffrrmaam' $QifLbu6ijLb $gittxnT6sf!&&uQujbgy (aJitiLeh)) (Lpm 

@it Q&i£]ujuQujbjn@sr- Qu(i<sSlm> i£}s> &§i&usrrGr (sBintr^^ 
^/r«@^sii^LL@tluLlt- Qurr(Lg§} §;$&& G&rr@Sssr&eiT 
<%j > Frnu&@l $l8svuj&$im? cBiurrar'jb &rr&®£s. urr^mtru 
i3i~.&$<so G&iituu Qu$pmr; €rmG*y $ @£rsnr<s*/ <$fm®j 
<s®tAtr@ffjB ■$rra@&&>3iGiTrrj§$itb $mi~uuLLL-€Sf 1944-^ia 
^m!® LSLiprsiJtfi uurfiib 15~^& ptrtir Gmitmtf <s£)eo 
Q&s)<solL Gm$u3uj€0 ^[rniu&$ r§Bsouj$$jb® &'($■ $!5(r& 

GsMoecLb Gu<m§H& c%p7rcft# fi &%sQtu@$m g>($ u@@ 

69. /ffLLL_nr-.Ritter. 

70. eomSeBi—mL «yuuffiiatl-Labiliatspunkt. 



320 <3/|p/#<S5(fl) QumS>l&Lb 

QajDffi«orQ*g€5r 71 <ormro ggz-^J^® mrrpfpu GlujbjDgi. G^& 

@i(hg)IT&<fo $£(!$ Q&L-Lq.turr<sisr ®m$w &i&LpuQufhn) €$>(§ 

&Q$to]mjnu5l®) ILjQ(JG8fluj c^/@«@5 $(§Lbu<Sl]lA &<ss>louu &/&(&> 

(Bwsmfi^iu &meimL-W&m tglrgjwuGurbjDm. 194 5-^ld 
<Q<m(Bi.iSuprGuifl eump-uSe^Lb G^msuumm Qurr(fF><m&®flm 
Qu(§tb u@§l (@IlLl-~&&l1l- 1*5 L-.<5sr mm$tf 9 1 5 L^mr 

ULj(B(T6rflUJ&> 10 L-6BT Qum@l<oQ ®tfl , «35 LL ® U U (£l<&g}ILb G&(T6Q 

si^m^iflaj &rril.LBujLb qp&gSIuj<s®gi}) Q@ir)tuQ®rt6orr& 

(Z/}£f(^L-S5T g£(75 Lj^iUJ Sf(B®(& 0g)]6UuQu JDJBg! ^OJITllsfO, 

iSefbQ€Fir, uinj; Qg'«r«ro«r r flL.t-n , J. <sh)L^rrLLiq.Q)th TB srmjo 

euasr&SSijb® m f 4$&tu «sesr jS^ib $mL~<£<& tLjGzresfluj&iSl&r 
Qu($w u<&f$iLj& gpruGuppm. Q®jQUjQ&[t<svrr& cgy®<&® 
&(Lp ibL^m^ ffij^LLzrnm &i§$<®(f}ui38si$r 6®8sitg3&&§i* <s»r®jfl 
fiptb» w)tijQm[r$orr&&l®) ^imL-gg Qurr($®nmm K~oo 
ermn) SBsossiUj ^.mrL^irS^^^JD^u Gurrg}t&(rm€®§u&6t7rr& 
@j<so8so, $<$ §i$uj ^msq tLjGp-GsfiaJLO ®mL~&j§l(§J5&nr®) 
£Q5*«nr& Guirgiu>rrm&!T3i {g}(5jE5@(#a(§Mi>; ^<®$®> ^<ss>l~ 
Gki&jD<§)# &rrg&ujix> g)a)2fetf. &rr[r&mib, Q u ireSI&tflGSl ($}$<$& rr 
€toL.iTLLui.<toLB6Sl(n,J5Q&rr Qojn^mQ^^tac§ GufT&(§$upr<sy$)a) 

amrreo m&uui$fluQufi)g# sifB&uOiucr^^w ,■ uj8(ip&eo 
Q#ujiJUuQujbjD§}* 

71. Qg0&9fi^-Hechingen. 

72. Q^yr>uj«/t<si>/T#-Haigerloch, 

73. etoL-rrCeS&Stadtilm* 



®<ssrjDgf. ^j^^rreOLb aj<s8)pru$gULb g^(§&?ui$m($th mWf^ 
&q$$urrjbjBfaou uiuegimm (LpmpuSlm Qmrr$m(& ®&M&& 
«un-Lorr, &&&sr (Lppgldluu&p<& &&& ^uussu- (ip&>!B 
&2str QLLpQ<xmsiT&r ®eu<sm®i±> msisrp ^stfiua) <J(r#®&ar 

m&rrGiu ^mt^^mif <srm^ Q&nrmsomnrw; gfG&rrQL-rruLj& 
*8srru i$M®ih (ipmpidiso ^/s/£)(3syn--^QLX)/f?««rf«sfr ^&& 
(y>mGmpp&<sm@ ^«3>l-^(75^ «ar/r. Gw$u&> &Qu>M* 
%3>Btu j5rr®&®fld0 ^Q^0utq.ajfrsu Giuifluj sim^™ Gtop 
Garrmerr £§)®/&# ajGrr®fiuj S ■&LLL-$fi& <sumft*®up$u 
&Lq.uumL~G<suBsou$<50 ^gimiurrm &fosmw Q#®$l&&uQujb 



d&nrcr^RnriJD: 

&rrm fgjdl ^0p G^msr^iu^frm £l®£0*; ,*©">*« S 51 
Q*ir&n>tr Gw<m(SiG)u>m gjp&iuir*Qpiw Q*£i<utiQufijD&; 

Qupp (y>mG<@)ULU i3fr&®&sr<x@* £*«/ *rrmru$p@ f® 
fy>tup®Gu>pQxrrehmuQupp&; <mQu>M*&s& Q*«tfi-«- 



32$ Jty gg)/ <S<9Sfffi Qu€fT0&LB 

GtgftiLrre&iurr&eimeo u)Ll®i/5}«w ^w&Geomft&miT&iih 
<glQu>ifi&&it&mrrgiiLb Gg>ifQu)6tfi ^g^@65fr®<s>3ar $L.pu&§b 
G&uuiu <sj<sst ep(§<s&& (Lpuj(&@lu%%miLiih QwJ)Q&rrmmG3®)dk 
ermB ^if««^ prrth <$w<suuQujbG({$w. M&P& /5/rii- 

&$ulLui.($&<3& Gumf& <j&i£02souS& ^<sJ&)i1l-.u> QsUfij$ 
tuirm QPp^uQu(f^^ <srmuQ0 <&&#)<§& &rrrremib. G&rrifleo 

Qu<f$§i mmu$w&sv;<&Qm^<so t er!jiTeiTi£>fTm ^ ifle&iu &>$$$& 
s^ld, Q@rrL$&g}mfD $^miit®^th,^^& Gl&rrifiio e>i&$ 
«^tb, mtgifi&mmso &idso&&uQu$$& Qurr($®rrr&rrfx m*f$ 
&<&& ®l(§&&®urrgll62iib ^GubMarr6B&)0h.L-. i Gl&rt Qui«*fl 
a/L-sSr Gurnf qpi4-<sijQuir))th <sucw/ruS,p"> <3ygp@0»w"@ ^5^"" 
fr/ra!r«$a)&i). &jDUurrm& ^j$<g$s», ^^/r@ya/ /§&tt6»tDuS«»r 

Qup/8($&& (Lp*q- «u/r j/, I942~cf&ii> <^«wif^ G^ffGtDe^uSest 

Gu/bjDgi; G^tfwrrs^luJUumL^ 1941—4 2-^go ^(T^oJnr 
6$<a> «©ooLDHjrrssr fdpruMEJadstr ^gpusiS^a; G /g/f /5^ 65/ . o srjil/fl 
««ffiir eBLG(T<5tsruuas>L~u5im &.tu/f la/jub l/«u<s5)«^ Gl^/rt^w 
£)(Ujy. Gurrrf& gm®mL~. mistar mnreijLh s^pu^^iurresr^i^m 
^iL&eft®sr {Baju* &£&rruGurr(§m sefilm $uj& GT$glfi\&mn®i> 
aisupuGugyGUGsr&ma ®K§JB&g&; G&meuujrr&Gijetrefr grgrrrGT 
LDtrm fgl&oaJfZi&iWjLb sQtJbrrm& djir&(g)&<sS®$m tr$ih mjDJ5& 
OpasijouSeo ungimrT0>&uGujD<9i&h.ui-UJ 0bx>u$& jg)«i)&K g)"l/$ 
mirat — ^j^^rrm LBm^pmSiuJwrTm ^GmmiA^GgifGi&asfluSlesr 
Ganti ($!5(T&3> gp®SijD&@u Gunrfr}iuurr€tnt&&rfT& dkBJB&wn' 
&®ft4r u>G^$dso&(§mrr(ti$m ^g&m&iu $(/5 e^u/r® G&itl-.w 
<&G}$jB(§Si8h.L-. ®\u@>}<sa&vrm £§)<su&u« ^eaftm&T (Lpewesr 
grrmGed, 1942-G<soGtu t Gurrifissr (Lpisf-msu erjglrt Gjsrr&Slmtt; 
<*&€&&■ gBgo u<som &trrr& *tjb&u Gurfiuj §Htl.L~(Lptb (§t$u 
urr&& ^««buulIl-j/. £§)£<£ 0Li<mirm&T &mb G&tT®&®& 



L$lmasf)8mrLJLi 323 

&<ss)L- «<ajii) srmjD <MirSi@(pf§!l<3i8srr£ a^rr^eusmu^ iu jg)8sou9& 
gj^j^^cw/t. J|)/5/#&MiSteBr &rrp-mrLDrr&, $)!5& 0qsmsfmmt 
^L-ffliSt— ®rrrr Gis$i ®j& &dso®j(nji—eti ^6mir8fassrCft&GT &~jb 
ujbgSl G&tuGU&yujjb $ [ Grj5$63&LDirm' G£rry$l<sb Qpiuji)9\(LfLb 
Q#iuuj Qeumr(SiLb erew jry G&ireogyjeu 0pQm guettflujeSso&o. 

««D^tt^c-tfSr (Lpujmrr)] &mb [glL]<smri"&&T <srmp (y>as>jou$®> 
@I0& ^fiflaeto&uSlGO 0h.rDuGujbjD <suij5!&&fl<so \' Ga/rasr® 
G&&1&&& && G&eOGurr&GtoaiU utu<ssru®^^etsf& , .■■crgHfurf. 
prr& jSSsouSeo ^suifa&r ^^/@<ararfg)<g&rr & m jbujb&--:G&.£i 
w$rr t ^«fr^ G^diojsi^u.TT^rT ermp (*£t£.«y \sya//t«tl® 

Gjsrr&ai, (Lpstopmuj a.(56ii/r«@L£) &j$>gfruuwmmr (xptf»rG(M)^L 
««flcb ^^l^s(QQjrrpfDBsou utu6*u®&giLb L3p-&9l&sru3®) 
$rrLDtT& sujfisiriLu^ meirrrm ^/65)LD^d5€w. 6£(5 GgrjifwrrosftiLiCi 
Gu&rgia <&$(&([!)&& ®jLJu<imsfi uSla (Lp^9lujLDrrs5r^fT^Qsu 

«foLl£rn<w)<i><s3r fireor/j) jS)fr«iw® Gggrru>nr<5sftuj ^r$fiBuj®>j£\(Qft 
«6yfl<sw «<aro®L%aJurr<s» &n &§}ltjuu®to}&rrm #i<sm£>[B&§i. 
^ai/t«^c»L-UJ &<ss&®i3is}.LjdleSl($!3§i menir Qeitmnq.uJ (ipm 
@}uju>rresr G&rr$<sO£i<5v>fD ^«« $&>&»& *£)lL £_./]£/«<&> ,^«»id$ 
«n-6»£ ^l1l_/h/«^l-^ G#fT$$i t G%!tQw<5sfiu$QwQtu 
G&rrL-mj*uGujb!Dl pirmaDL-e®®) 4fw@ pjbuujdsv eB&tr 

Gupecrrtb, 



jiCi-toZsm I (A; 

„gHUJesRirflm dSlm^jTLLi^tb (oourr(rQt—) = 96,520 ^eu/af 
««rr (eptbmjD eu^Genem $G$i£>@$m $>enQwrr(§ Scririh- 

X 10 10 -'O^vi/f.. ^<g)if*@ — x 

<5T«u«C/r/r«5fl<S3T i£lm^jTLLu.Lb; e= 4.803x10 l0 
e.s.u = l e «02x J0 20 e,m.u = i,$02x 10 - 19 ^6»/sf#<srr. 

cTett«£l£rfT'«sf?«Sr 0Bs$u Qu(T(^mrmw m = .9 . 1 07 X I D"" 28 

CTcu«a;tliT/rtf5fJ5»r iBm^stiLi^^^ip^ih Qurr(§emmLQai('§U) 
tL.mm <s8@)&ib, e/m == 1.759 X I O 8 ^6i)/i/«sBdr -(ffljn™* 

ffy«@5 SL&tm ^p«u««i.^««iff?«5r «T6TOr6ffijf?«6»a5j, L — 6.0i!4 

xio 28 

iSetriTimSlm g)(L/««« @«i//T€33TL-£i) (LSetrrnw&m u>rrj$eSj M 
h = G>624X *0- 27 «T/f«@««r X c^®^; t = Ji 
-» 1.054$X 10— 29 ffr/fd5(gj X «fl(6B)«J3L. ^TT 

iflLLGuif 4>Slm u>jT$ea (R = 2<7f 2 me'/ch 8 ; « 109,73? 

€T«u^il(rn-«^CTr Qurr0«wr6»iD '.» 5.486 X 10 

qG£T/nlL-frfisf?^ Qurr($«mmu> = i. 00 758 &.Qunr.&i r 
m$mC.!T&&f jgastoiGBm Qurr($€ssrmw=* 1.00818 

j^MT/reriteSr Quir($€iBr6S>u> * 1.00895 &.Qurr.si. 



,326 ^tlL-euSsm I A, B, C 



«SjLlt-aj&OTr I ('B; 

2 ifi&6$uJG&r fiT«uiilfr/T«ar Geurrsbil.Qi&Gh: JMev ~ 
1.6 X 10- 6 erir*<& = 3.83 X 10-" «G«tf/r/fl. 

^. = 1.49 X 20— 8 errt&<§. 

GTCo&LLprrtsfJevr /#&) ^jbjD®), m c 2 = 0.61 Mev 
» 0.8184 X 10 - 6 *rrf«@. 

Sl&nrcf&a®) ereo&LLgrrr titis «ftirti); r e = e 2 /mc 2 
» -2.52 X I0- 1s Q^f. lS. 



gjmerr 



£L_-frfr«sF 

LjOpfTLl-l—tTSb' 



^Ct-euZem - I (C) 



Qufr0€Msr68)U) 



u9gar gg>/ nlt-.tb 



1.6748 X 20— 2 *%r/r*i> O 

1,6725 X 10- u ®prrih 1.602% 10- ™ &&)& 
9.107 X 20- 28 £)(rrrtb 2 . 602 X 20 _J 9 ,3».et)ii> 
9.207 X 20- 28 %-"ik Z.602X 20 _ 19 <<fc.<nu/> 
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«9|@a-OTC8>L»«8efnLjiB tssrril©ix) s\Ci^mtem: 




<&$*£(& 


jbgsRldw. 


*9fG5jj)l~eT6$Bt J^Gmi-GTGS) L— 


H 


65) fil3)Llfr^S5r 


I 


2.0030 


He 


GlffieSJUJtA 
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".4.003..- 


Li 


e&^itiJLb 
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..8;904Q. 


Be 


GuiffeSlujih 
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S. 02 


B 


(Surrfjrresr 
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20.52 


C 


mrrttum ' (mft) 
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12.010 


N 


«s)^>i-lfr^6sr 
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14,008 
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^#®$>«5r 
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oou(3«r/rrf?C5r 
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Ne 


0\urrm 


10 


20.18$ 


Na 


G^m^uJih 


12 
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Mg 


<QtL&a$&liULb 
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Al 


^IgytBesfliuui 


15 


28.97 


Si 


&ef$&aGsr 
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25 


S 0.9 7 4 
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21 22 22.00(32 — 3.0a 0* Y 

12 23 22.99644 100 — — 

13 24 23.99774 — 24. 8h 0- .Y 
Mg 12 12 23 23.00055 — 22. 6s 0+ 

22 24 23.99300 77.4 — — 

23 25 24.99462 11.5 — — 

24 25 25.99012 11.1 — — 

25 27 26.09256 — 20. Om 0- Y 
Al 23 23 26 25.99443 — 7.0s 0+ 

24 27 26.00069 200 — — 

15 28 27.99077 — 2.3m — Y 

26 29 28.9892 — 6.7m — 
Si 14 23 27 26.99611 — 4.92s £+ 

24 25 27.98723 89.3 — — 

25 20 28.98651 6.2 — — 

26 30 29.98399 4.2 — — 

27 32 30.9866 — 157, 3m p — 
P 25 24 20 28.99151 — 4 6s #+ 

25 30 29.9885 — 230. 6s £* 

26 32 30.9844 100 — •— 

27 32 31.98437 — 24.285d 0- 
j>26 >32 — — 22. 7s 0~" 

S 26 25 32 30.98965 — 3.28s 0t 

26 32 31.98252 95.1 — — # 

27 33 32.9819 0.74 — — 

28 34 33.97981 4.2 — — 
20 35 — — — — 
20 36 ~~ 0.016 — — 
22 37 — — 88d 0- 

Cl 2 7 26 33 — — 2.4s B+ 

27 34 — — 32. m B+ 

28 35 34.97884 75.4 — _ 

20 3§ 35.97803 — f > \ ft) j8*.k>j8 " 



20 37 36.97770 24 6 — — 

21 38 37.97999 — 37, 5m £ "V 
A 18 17 35 — — 2.88$ /?* 

28 30 35.97728 0.31 — — 

20 38 37.97463 0.06 — — ■ 

25 40 39.97549 99.63 — — 

23 41 40,97740 — llOm 0- Y 

K *0 I» 38 — — 7.05m 0- 

20 39 38.976 93.44 — — 

21 40 — 0,012 14.10*& 0- 

22 41 — 5.55 — — 

23 42 — — 12, 4h £~ 

24 43 — — J8.m 0— 

25 44 — — 18m j8 — 
Ca 20 ri^J f 59) — — 4.sm /3* 

20 40 — 9.6.95 — — 

21 41 — ... 8.5d K Y 

22 42 — 0.54 — — 
53 43 — 0.15 — — 

24 44 — 2.07 — — 

25 45 44.97075 — I80d B- Y 

26 46 — 0,003 — 

28 48 — O 185 — ^ 

29 49 — — 2.5h B Y 
gfi9tru>ft — — *0m B — 






Abbreviated Symbol-*®^** 



Abscissa- u>l~i~.(tujll 
Absolute - Q£(i£<ss)ijbujrrm 
Absolute magnitude-^^^^ 

Absofptidit - &~L-&6ufr&®) 
Accelerate - Geu&uyskiGrrit, 

Acceleration - <3«u«syisn7r#®, 

Accurate - §!($&$ w n- m 
Adhievement - &k$<&Qs ! uj$> 
Acid- 'jruflWih.. 

Sulphuric - «/5^« *g>/Lol 

61) LD 

Sulph.urous - «^^ 

Action - sB^ssr 
Actinium - ^aui.erfltuu) 
Adiabatic - mrr^G^iuu 
Adjacent * <m®$§LW<sn 
Adjust - &fiQ&iu 
Adsorb - *-/&&*■ ('*>* *l) m 
Aerial - srflujeo, <surr<ssr&Lbi$ 
Aeroplane - earrm^nr^ 
Alchemy - <$(r*®irr$u> 



Alkali metals - «/rcr «-Oaw.. 

Alkaline earth metal - air? 

Alphabet - Q(B®®j ^mra® 
Alternating current - urrgi 

Alternative field-uf ,gy yeotb 
Alternative - Q<s*jQ(<$($ 
Americium - ^Qu>ifl9iaju> 
Amplif icatlon - Gu^^ih 
Amplifier. electric - Ltim 

Amplitude - '«ff^* 
Analogy - epu^s^L^mva 
Angle - G&msmib 
Angular moibentum 

Annihilation radiation - «wifi 



Anticlockwise - ^)«-.©*# 



UJTT3i 



Antinutrino - «Tgjrf 0\y,C. 

Aperture - j$/&/r 
Apex - £l~&® 

Apostrophe - Q&rrmx&<g)j$ 
Apparatus - ^umcresmui 
Appliance - &rr$mih ^ 
Applied science - u uj&r 



«$$iNF Q&rr$$®r *$!*?*$ 



f« 



Application - iSorGiLmmu*, 

Appreciable - &>mfi&wrrm 
Approximate - $rjD&<§<ssijn(u 
Approximation - Q^rrarrujih 
Arbitrarily - sB(§uuuui^ 

Arrangement - ^«wloul/ 
Assimilation - ^«sfrr <sutuwrr& 

Assume - &mia>jbi$&§i}® 

Q&fTffl 

Assumptions - &mi&jhumm<srr 
Asymptotically - 3j®®& 

Gl_/tl1l_/t<ss 
Atmosphere - a/crf?LoflrarL-.©)Lb 
Atom - cg>/|wy 
Atom of electricity - tSmr 

Atomic mass - <$im)i*Qun 

(7Jj<5W<S5) LD 

Atomic number - ^sp/-OT<arar 
Atomifc weight - «9/|p/ ctcwl- 
Attention - «ajjsrtb 
Attract - FFtf 
Attribute - ^smsmiJb, 

U&StSTLf 

Autamn - @}8stitLj@tT&rT<sOLb 
Axis - ct&ttftb» <&&& 
Axis, coordinate - giSsm 

B 

Balance sheet - §(§Liy$&03i 

Barinm - Gutflujib 

Base of Logarithm - ml-& 

Basic - ^Lq.uumL~UJrrosr 



Basis - ^/t^uuca)L- 
Basophilic leucocytes- 
QuQ<mrn3<s®£i «g/r«(3«/T 

Battery - iBmsso ^®*<s 
Becoming - *%,&£> 
Being - $!(§&&& 
Belt - «ii^r/r##^)jy 
Benzol - Qufi5r«5Ffr«b 
Beryllium - GuitisSltuih 
Binding energy - dfSsmu 

urrjbjDGO 
Bismuth - iS<syi>u)<£ 
Bismuth hydrate - i3ef»iL$ 

GSieifniLGiTLL 
Blind necessity - aem(Lpui£ 

Bohr magneton - Qunrr (Subs 
Q<s5TLLi—rr<skr 

Bombardment - &rra<§&& 
Boron - QurrtjrrGsr 
Bottom - ^Lg.LDLlt-ii3 
Boundary pFace - «reb&o 

Brake - 0&$& 
Building blocks -sjiq.u 

By product-a-i— «Sr «9&rr«/D 
Qunr(7$«fr 



Caloric - «Gsu/t/A, aesreS 
Camera - sn-LBp-cr 
Canal rays - &irfi>eufTtLJs 

Capture - @i<ss>p)uu(S$§i> 

Carbon - «$, mrrtfu&r 
Carboxyl - arrituir&vSti) 
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Catalyst - esaa® 

Cathode rays - erG>iit (Lp8ssr& 

m§)if&m 
Cellar - 0&)eues>jD 
Chain reaction - Q&rrL~rt 

Change - ibrrjbpib 
Charge - iB^p^jti^i—^* 

iB&rGm topik . 
Charged - tElm &jbpih 

Gupp 
Charactaristics - §ijdui3iu& 

Charge number - iBm^jrpp 

€T &SBT 

Chart - &(n)$§iili ul.u>, 
Chemical affinity - G<su$ 



,, bond - (B&j§lLi 
iS&muLf 

♦ , element - G<su$$ 

property - Ggu$u 

U6MLJ 

Chemistry - GeuSSfuSIujGo 
,, Analytical - u @ 

l5 Bio - SLttMtucb 

, . Colloid - <9hypr$&du 
Qarr(njeiT GguJ§Iu3Iujgo 

,, Inorganic - #ifiu) 
iSeorr GeujjgluSIuj®} 

, , Physical - Ouen^m 

, , Qualitative - umr 

,, Quantitative - ^m 
<sur$ Gqj$u3ujgo 



, , Synthetic - Gl&rr® 

(tpmp GeugSluSujG) 
t , Techmcal-G^rr^ri) 
(LpetojD G<5i}0u$iugo 
Chlornie - (&Gmmfl<sk 
Chronological order - «treo 

Circuit - *jD/ry 
Circumference - «sfr^arra/, 

Classical mechanics - ^thi3rr 

&nruj Qurrj$ j$ilLug®ujgo 
Climate - mrreo $&& 
Cloud Chamber - qp®&> 

Clock wise - ojgo<&&lj$I 
Clue - 6U[ft* €ii^«rrLLuy. 
Cluster - ^lLl_ ih, $&& 
Coefficient - <§mrmtb 
Cohesion-c?/fiwr««>u5(j iS&wr«/ 
Coli ide - GiLrrgy 
Colloids - 4h.y>tg)&Du 

Colloidal - &>.ip &1%oiu m rr<Ht 
Column - <siifilm& 
Combustion - Grifi&eo 
Common salt - G&rrp^CiLi, 

Component - «s&ljDJ 
Composition - G&rtaema 

Compound - «ll1©l/ 

Qurr(§m 
Comprehensive - <sBfi€urrcsr 
Compute - «6ott«5)(5) 
Computation - ««i^ul/, 

CoBcentration - Q<«F/#a/ 
Concept - QurTeyG»LD& 



«&)# Q<SF/T€b ^mprrfi 
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Condensation bonds - ^weu 

Condense - J5)fra/uw«£ 

Condenser - iBo* giaSl 
Condenser plate - iBm&ms 

Conductor - &l-.&$ 
Connecting liuk - tifer«@£i 



Conservation - <&ij$liLm<sm& 
Constant - umj$i$i $ $%so 

Constituent-u@^/jQL/fT<75€?r 
Continuous - Q&n-u~nj$& 
Contour lines - &u> suucr* 

Gmrr(]}asi7 
Conversely - Lo/ry<$&tfiun-«<& 

Convolusions - m^msi&i 
Coordinate - Q^rn_rrq 

Corono-comb-CT j2/i2> 

urreon&r £l/l/ 
Correction - $($&&& 
Correspond - fg>$<5 
Cosmic radiation - ^t- « 

Coulomb* s \?iW-mi.Q&>rTUbiBm 



Covering - GuogymjD 
Criterion - ^erresien 
Crucible - f^m* 
Crystal - ui^aui* 
Crystalloid- uif as u Quir($m 

GSGfT 

Cube - &esr&$l!TLb 
Cube root - &m{Lp<soih 
Curuim - t&i&fivjw 



Current, etectric - tB& 

Curve - 6v8sn6ijas)pr 
Cyclotron-6s><F # Gena il ryrrm 

D 

Daughter substance - G*ti 

Daring hypothesis - ^ewfte* 

Data - ffT{p(3#n-<sfr 
Debasement- ^nrLfcy #/<£©> 
Debris - ®<ss>& Qurr(§&r 
Decay - @i€®&!Jy$ifi&6b 
Decay probaUlity - ®m>&$ 

Deceleration - G>&ia& 

Deduce - aj(ff><s® 
Deduction - si&ruuirresru) 
Define - GkiGs>\juLi<sG)fDuu®$$i 
Deflection - <spgia*& 
Deformation - &-<3<Mtfl&& 
Degeneration - 9itQs(BjDi$& 
D.ensity - Q*flJo/» «m*~~n&& 
Details - sBeisrrmiseir 
Detect - &.jbjnj$ 
Deuterium - Cgj,QL^Sujib 
Deuteron - LltLi,QL-[rrrwr 
Develop - §j6oa@ 
Device - Qu/rfl{)uj«s>f£iJL/ 
Diagonal - plp&voSiIi— ih 
Diagnosis - @<s®tDV0&ed 
Diagram - sB&Tamuui^th 
Dial - &uf-&rrtr (Lp&eBeodso ^ 
Diameter - «BlLl-i2>, @£V* 
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Diffusion - upeS. «$/r«yjg©> 
Dimensions - Guesi&iumGif&GfT 
Dipole - ^g-iLmi^.0 .gi^mih 
Direct current- QjstfiBm 

Disc - «uli® 

Discharge - (t&m) @p«s;«Lh 

Discharge tube - tBm $)&& 

Discovery - ^<ssm®iBu^ui4 
Discrepancy»Q <J(T(§ $&& mm 
Discrete - ^«^uulIl-. 
Disintegration - iSffirb&tfi&so 
Displacement - ^l~lj 

QUUJ(T&§1 

Disruptive - iSm^u^^^th 
Dissect ,- Gap^ 
Divergence - (3«wpu/T® 
Doctrine - G&rrCunr® 

DotS - LfSfT&fl^&T 

Drawing - ®<s8iuLb 
Dynamides - mt~-affmwtl.eto 

E 
Earth - lo«ott 
JEdge - <3«rri$., <y>&jr 

EffeCt - 6U%StT6lj. U0J6ST 

Elasticity - 0&o lSlLlj 
Electricity - iBsti&crpth 
Electric charge - iBm vjbptb 
Electric discharge - iB&r 

Electric wave - lB<sst ^9so 
Electrochemical equivalent - 

Electrodynamics - iBm&trrr 

Electrolysis - u9«sr u(5<&«a><s 
Electromagnetic wave$-i$<5«r 



Electrometer - uBmusrrGtifl 
Electroscope - $2so dSlm 

Electrostatic force- $ldsot£l<sfr 

Electrostatic units - nSlBsoiM^sr 

Electrostatics- j#&u iBm^mso 
Electron - Gtso&LLprrm 
Electronic - iUtsisrarflujGO 
Electron-volt - «r^JuprnrsSr 

Electronic charge- i&m<s$ujifo 

Element - ^esfltDLb, ^«ssflu 
Qurrq§Gfr 

Heavy - u{Gnj®Jtrm g&svfl 

mus 
Light - ®jQ®)&rr6sr & ®$ 
u>th 
Elementary quantum of elec- 
tricity - < 3m.UU6WL-. m L$GfT 

Ellipse - j£6trtonlL-Lb 
Emission - Qsu<s^sBl^.<so 
■Em.it - Gsu&fisS® 
Emitters - Q«u«yfl6$®u6»aj 
Empirical - stg»u<su y,fteu 

wrnssr, (tpjb!pi($> eutpiia 

(ipmjDUjrrm 
Empirical points - ,§y@/ua/ 

Empyt " Gp&rjJDl ifi)®trG®LD 
Emnlsion-«TU)si)^sw' % @.y>.tb *-/ 
Endothermic - ^/«w«b Q«rr«n 
Energy - *m,jbjD<so 

Kinetic-g)«u«« ^jdjd^o, 
Potencial-^a^tt/^/Dp^ 



«Sfl£ Q&rr®> &j&gnr$ 
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Energetics * ^jbp^SItueo 
Engineer - QutTjj5lu9uj€Q 

' Eosinophilic leucocytes - 

Equation - ^wesrurr® 
Equipment - ^m^jm^th 
Equivalent~weight - ^ibusd 

Equilibrium - &iD<ssfl8so 
Era - «rrsum, ssr£$ 
Erg - sT/p/ip» sr/f<& 
Eruption - Qimm<§&<so t 

Establish - &n)W, $&o 



Evacuate - GsujBjSlL^wrrdc^ 
Evaporate - ^$®ujrr (m) @ 
Exception - <sB^<svs^ 
Exchange - urfftDrrppth 
Exchange forces - u$<Mn$ 

Excifement of energy - ^jb 

Existence - @0uq 
Exothermic - ^m<§ti<sB(B 
Expand - e8fft<sumu.uj& Q&tu 
ExpansIon-Qu(75«<95tb» «$/fl«i/ 
Experiment -. G&nr d&Sasr , uifi 

G&rr&Bssr 
Explosive - Goiisj- LD(n>$gj 
Expression - G&rrmw 
External - q p 
External properties - ljjdu 



Face value-^/r/DjT) ll^lilj, 
Fact - Qwtumw t s^mr^w 



Factor - mrrrresrfl, &h.njl 
Field - /DSOTrL~60Lb, qsoib 
Electric - US&Lj.eoib- 
Magnetic - mrrjb&u ljgua 
Filter - a/^ « tlv}- 
Findings - (Lpi^enmen 
Finite - {y^a/efror 
First epoch - (Lp&G&Ttfi 
Fission-iJ^fra/, u*c^«S®^^ 
Flexure - .at&njBfi 0&o 
Foil ■- Qi£s€0s6liu ^«© 
Force - ©Sito^ 
attraction - &Mit && <$&&»& 
repulsion - er^ituij- gB®s>& 
Formula - Gambun-® 
Formulate - $fremujUL](B$ 

Fragments - giGssrL-iw&ar» 

Francium - tSp-rrmBujLb 
Frequency ■- *$idstiQ<si}®nn 
Friction - s./j/ruJa/, t5«jwrf«i/ 

Internal .'- ^«-ft-p-rriua/ 
Fruit-flics - uy>~FF&&ar 
Full ■'- Qpqges>u> 
Function-^nr if : ueoar. : , Q#tu®) 
Fundamental - jyifUuaniL. 

turrm 



Gases - GurnLisasir 
Gas mask - ja/nr<t/ (ipif 
Gels - 8><sffi$8s&LJ Qurr(§m 

Gelatine - smesru&si^ 
Generator - (iBm) <&<5© 
Geometry - eut^wsGriFI&tb 
Globe - GmrrGju) 
Globular strueture • dmrrm 
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&Qs>wuq 
Glow - epGffttf&oo 
Gold . - Qurrm 
Grains - ny<sm Qurruf.a^rr 
Gramme-atom-%-/T & -srgnn/ 
Graph - Q&rrLL®u ul-ijd 
Graphite > Qum8i&>&ifl 
Greek philosopher .- tusum 

Glcuju Qurr(f7jefBuj6b £10 

Ground state - <$im&turTi$Bso 
Groups - Q&iT(j§0aar. 

H 

Half-life - &/<ss>[r-GurTg>G] 
Halogens - tL.urf®£\&m 
Hangar - <sBi£>rrmiJb ffjlnyg 

Harmony - dftu'ltf G®& t $$& 

Hate - ucb)««s)ixj 

Heat - Oeuuuik 

Heavy meson - u^wrrasr 

sr§>i(f $ujgq ifilmasF} 
Helium - u/fljgluuih 
History r w p- oma» 
Hollow - a.tl@^<sv«fr«r 
Homogeneous - &(§ uiq.£ 

Horizontal - ffimu., 
Horizontal line - ©ot>i__# 

Hurl - e$&Quj$ 
Hydrocarbon - me>fDil.Q>prrr& 

mrrfrum 
Hydrogen nucleus - m&Dil 

Hypotenuse - G&Lbua&tb 
Hypothesis - mq$§iG&rrm 



Icosahedran - ®(&ugi «y^ 

Identify • pinfiMtcLiugi^ 
Illinium- @$)<so<s6l<ssflujLb 
Illustration - ui^.ib 
Image ..- iSihuth 
Impact - &rr4;<g)&®) 
Impinge - &!T&<@ t GtA&)GBqg 
Impulse - ««rar# Q&iueb,gLLL 

Inactive - 1&15& 
Incandescent - Geumrjsifisil 

€8) L- (U 

Indeterminate-(5i5£ruQu(3y^ 
Induce '- girsm® 
Inert "gases - &L-Gkirnq&&m 
Inference - ^evyLDrrmih, 

Infinite - ^«isrsmjDfl) 
Infinitesimal - tfl«# fajjfitu 
Influence machine - O**©) 

Instalation - &/68>us&&$)> 

Intergral - cyp(Lp 

Integral multiple - qpq£ vahr 

Intensity - geSlcrui, ^t(Lp£ 

Interaction - upretourr^ 

Interchange - uittiurrjbjDib 
Interest - ^mamjo 
Interference - «s^wo?®, 
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Intersteller - @j)«»i-.u 
Inverted triangle - <s5a8$£# 
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Investigate - ««ran-aS, 

•Investigators-,=f& tu eu rr m ff « m 
Ion - ^lucsfl, jpiojfTGsr 
Ionization chamber - ^/aurf 

Isobar - g}Q&rrurrif 
Isotope - gjG&rrGL-rruy 
mon-stable - fg)8soajjbjo 

egG&rrGi—rTULj 

stable - r£l8soturr6Br 

«gQ«SF irGi— rr u i\ 



K 

Kilowatt hours-S)Gsi)/rs>i/Ttl 

Kiaetic energy-g)aj«<s ^^ 

,» theory - ;j .@)'uj£&& 

Kinematics-g)ttj«* ^/r«b 
Knowledge-^^ei/ 
Krypton-£)/fl<Ji— tr<sk, usang) $ 



Label-@,/25) 

Labelled-@fl5WLl*_ 

Laboratory-Ca^vT^SfBr^ <sh.L_iJb 

Latent~«L.«frar* i—tsiSltu 

Lattice -i3mm eb 

Law-«0$ 
,», of Conservation of 
electric charges-uto ^ttlL 

»V of conservation of 



energy - ^jdjdw ^Lfliun- 



of conservation of 



», of constant propor- 
tions-/#6»>/D a?<$u) /LDnr^yy 



, , of multiple propor- 
tions-fi>L_/E/@ etf@ <s#Jg) 

Lead-a/L^) «rrtl® 

Leader-^&Dourf («an^ds/rLl® 
uauri") 

Lecture-^<f/r^Qurr^)Q/ 

Letter-OT^^^ 

Leucaemia- j32/r<s<3<ss oSltu/r 

Liberate-«#®a8 

Life-a/^^pa/ 

Lighter eleme;its-^)3«;^rT«ir 

Linear- 909 u t^# ^/rrfiScu 
Linear relationship-^o uif 

Litre-siS)Llt_/f 

Local separation-aL.<rir€>#i~. (j 

Lagarithm-LD t- ««»« , 

Loud speaker-9«5Q/J<75fliS 
Love-^/«wc/ 
Luminiscent-ps^aS!®^ 
Lymphocytes - (sSiiiGurrssi^LL 

M 

Magnet-«T/5^ib 

Magnetic field-^/r # «sul/suia 

Magnification-«L0u Qu($Si 



»»,■ 



r $jtf$?s)t&&(n) 



Qu<srr0, 



usrrm&LL 



Magnitude- g\m «/„ 

Mass-Q u rr fiwir «w u» 

Mass d.efect-Qu/T(5®rar«»tjo<K 

Mass Number^Qurr<75«5w^»ii3 

©Teror 
Mass spectrograph- 

®s&s>pr «tffrsSr 
Mass unit - Oufr^swuswLD^ 

Masufium-^@^«J^ 
Materialism-a-si)«nrtu < stl) 

Matrix-c^<£ *<* «0 

Matter - «jfl-u GJu/rosir, 

Qunr($<5fT 
Maxmrum~ iBuGuifigi 
Measur ement- «3y «n-«v 
Meckanical-^u^fl}} Q&rr l-.it 

q«fr6ir 

Mechanics -^utrfflfi giCu 

Mercury- urr$ g- &ia 
Meson-C^o) ^Frrcar 
Metabolism - Gwsrrnr&img 

tDirjbjDih. 

Metalicform-a-Cpsunr^ a/tfo/ 

Mica-a»tD««/r, ^iStraih 
Microscope-j/aw Gu^^i) 
Million-^^">^^a) , u^^r 

Minimum- iB&&$§i 

Mirror«c|£t$. 

Mixture~ « «d«» a/ 

Model-to^/fl* (3«/r'6tt«)' 

Moderator-^ m^LJUfrm 

Modify-j3®;^<u6»>£i> 

Mole-(5u>0"«> 

Molecular weight- mwi@ 



■<ST6B)f— 

Molecule - {Lp@tm3n.niji, ah.iL 

Moment-^c^uLf®,©^ 
Momentum - <3u>ff#u«jfr®> ■ 
[Qufr($GssrmLo (Ssuasuij 
Monocytes - larrC»^^,*!^® 

Moon~j$<su«ty» #/5©fr€5r 
Mote-®ipi $/«<sfr 
Motion-®iu««d)" 
Movable piston-^ajjsi^u) 

Movement-g) tu«a;ii> 
Multiple-tx>u-/5/@, iDL-rsi® 
Mutation-<<F®@ u>rTjhjDtb 
Mysticism-^LDajCSu/r^iLb 
My th-« lLQ m mm & 

N 

Natural logarithm-^)ttJ/&«»« 

Negative-srJ^fT/rsar 
Negative quantiiy-erJ$£r/i«8T 

Neglect- l/^) <s * «nraft 
Neptumum-^/SM®^^ 
Net result- j##sr (ip^«/ 
Neutral - ^®0dsovLirrm § 

Neutrino- $|i£il 'AGtS) 
Neutron-^^d^frssr 
NitrQgen-«5);®tlQcr/rQ^6& 
Node~^J3/r^<ft-j§)<--U) 

Nothing-^«3fltt/"3 
Nucleanics-^)^«fflfl«u)T«rf?f;«rt) 
Nuclear charge-fi-C«0 uStear 
GmjbjDib 



«&D<£ Q&trfQ&®r ^^prnr^ 
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Nuclear fleld-a-Ll*® q&nb 
Nuclear magneton-*>-il#($ 

G ld « G esr l1 l- n got 
.Nuclear matter-^|p/£«(2ju 

Qurr(§&r 
Nuclear physics-^@)/«*0 

Nucleus-a-Ll«0, ^®g)jSi&(§ 
helium- wSdtiuj &.tL&(§ 
hydrogen- <ss> wdlLf ^>«w" 

Nuclei-«#||^##<25«#6fr,, sllL 

Numerifcal value-CT<nrar<s3B)£)ttj 

LOSglULJ 

O 

Observation-a.^pCS/sfr^.sisi), 



Octahedran-CT-fiffW(y>«« «Lltf 
Opposed-GPfr^esr 

Orbit-^JUGWu urr<s$)$ 
Ordinate-^^^rr tud) 
Organ- «- »r (»5 fljru q 
Organism«fi-aM 
Ongm-^peoLb 
Oscillatory, siSsoGBujpgij 
Oulput-s-^us^), Q®jGtf}u 

urr® 
Overall view-<jp<y>-##: ^(ip 

«ffl iu urnfmeu 
Overtone- tB^mijib 
Oxygsn-$tu&Lb t <$t,&6$ggm 



Pan> jD&rar 
ParalleL-j 



Parent substance - as/riu 

QlJfTQf)G(T 

Particle-j^sfr 

T?&ttmr-u(mmrr®fl 

Pattern-G«sfr6vtb 

Peak voltage - &. «ar ear ^ 

Peculiar-^/r^ ">/r es? , $ &&& 

Gun3>&rrm 
Penetrate - 2m(§($Gfii£Q&& § 

Peaultimate-^j3fliei?/r6«r 
Perception - arrLl&lttfmntGkj, 

®n)ULi<o6$Fri"ek} 
Period-G)£j/r<^^/ 
Periodicity-^ei/^wr (ip®r>j& 
Periodic system- ^®jfr£$m 

<£}<S®LQLJL] 

Periodic table - ^®JtfJb& 



Peroxide~Qu/f <$L&<m&D($i 
Perpendicular-Q^/5/@^^5/T«w 
Phenomenon - $&&&&, 

(B&nrjbjDuurr® 
Philosopher - Glouju Qurr($ 

Philosophy -' GiniLtuGurr® 

GlfttLHSO 

Photon - ooGumlL-nrm t Gpafl 

Photograph-g£®>#uDL__fcb 
Physics-GuGirjg}* ®tu®> 
Physicist-Qo6yr^)a; &t$<G$if 
Phraseology-.Q«9 : nr«b (Lpemp, 

Q&rro> ^&s)Lb§l 
Piston-s-Ji^/ &&ssr(& 
Fla,ne-&mtb 
Plant-^u rrrfi) 
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Polarity-j&/(7$ eu& & euth 
T?olicy-G&rT&&(LpGtojD, poni*. 

(LpOSiJf) 

Polymorpho nuclear leuco- 
Cytes-u/r6i5?u)/r/fv5u/r Gj)/r<K 

Positionrj$&w 

Positive charge-C^isrr l6)<sot 

Positive ions-CJ^ff stiustfl&Gh 
P 'ossible- * rr&Slluj <a rnssr 
Positron-L/nr^tljrfTfiw- 
Postulate-6^iJL/<5 (Sd5/T«ir 
Pottassmm-Qu/r tl i—rr§ituib 
Potential Barrier - iBm 

Potential drop-uSlsar st(Lg&& 

Potential difference - tAsfo 

Potential ensrgy-jgl&vuunrjb 

/D a) 
Power- $jdgv> i£lm(6S)jtp®), 

&(&&(§> Utf 

Practical-(3)5 : flL/(2P«»> 1 /D 
Precursor-(ipfi3rCp(OT)£^ 
Pressure-^(ip««tJb 
Primary-cip^^ <#&d 
Prime- ^Sitwrm 
Primordial- %3*'(rm 
Prmciple-s#jg) 
Prism- uiLi—diLb 

,, Trangular-^^CSanrOTWLJ 

Pr obability- & m u $2so 
Probability value-$r,/Dq 

Procedures-aSJ&ar (LpGnjD&m, 



Product - eBdSou Qu/r<7$«r, 

Progress-(y>fifrG«w ( /&pib 
Projeetile-ffr/fl Glurr^m 
Pronounced - er^uurrm, 

GT>Slfl0GO L/ 61) U U (-.« <95x££. IU 

¥roof-Quztuui3uLi, Gi&ifiuLf 
Property-u««wL/ 
Proportion-c^^^ &u>u> 
Proportional-s$£),<s5 &us (Lperrerr 
Proportional region-stf^u 

Proportionality factor-sfl^ 

#to LLfTnfi}GSIa>arrp"md 
Pro ton- l/ Qrr rr lL l~ rr sar 
Provoke-S)6w/t^Q^Ljp# Q«sf(li 
Pulley-«u(J 
Puzzle-L/jiJ/f 



Quadrillion - uSlGOsSujssflm 

Qualitatime-usOTUflS . 
Quality-L/«3arq 
Quantitatime" analysis-^«fr 

Quantum mechanics-^i«u/rfi»«r 

L~ib Qurrj£l m 

Quantum theory- j/Llug)(Ufib 

Quartion"«^®* i3ijS9idsar 



Radiate-*^/r*S»r «£©, «ssjg/f 

Radiation-*®*^* 
Radio aictiviiy-*$fitu8i8nh 
Radioactive radiation-s^d? 
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>, series - «^^0/««« 

t Radio-«w/rQ(S5)s6? 
Radioactive substances- 

<9>§llf}tUa<9iU USSBT L-.rBJ&6ff 

Radium-G/ji^iuLb 
Radius- c$t/r ld 
Range-a?<*<#, <sxufiGs>& 
R are ear ths- «g^ w moa m 

Rays-«^)rr«gyr 
Reaction-sr@a-s$&3r , srjg)/0 

Reactor-^^i/a.^)» ifturr& 

Rear-t9«3ru<s5<s& 
Reciprocal-(JDn"rtj/uLlt_, 6&&) 

&Lprrm $ (tpmjn LDrrp)®)rrm 
Recoil-6Tj§)rr g)«j<a;45ii, ijto 

SL<SS)&ULj 

Rectifier-^/riS), $($$$ 
Reduction-$«u<95 £3),©#<a»/i>, 

^«f &8ggm <§GS)JDULI 

Ref lecti on-g&©^4 ^)^ uutb 
Total-(/p(y> $«$,& Jg)(/$L/ 

Uli) 

Refractive substance-.s#s).s<a> 

Relative-^^rf t/efaafr 
Relativity, theory of-9rrtfqm 

Qmrrmm& 
Repel - 6^6»«^, 9^5/ <&£);& 

Represent-s>96ifr<5S)«<a;fr l!@ 
Report- «^$9« «a> « 
Repulsion, Foree of-fi^«v«@ 



Residue-er^u) 
Resolving powex-u<§uuerjb 
#1—23 



Resolving region - tS/fl/S&D 
Resonance-^y^/BT^ti), 
Rest mass-/$&Du 

Q£JrT(^«8a7«8)L0 

Revolut ion- <*./£>£*/ 

Right angle-Q*/s/3«rrs!Rjrd) 

Ring-.«w^sw(ULb 

Rock salt-£|)/5jyuL/ 

Rotation-#&p,/£>® 

Rubber- glo-LJurf- 

Rubidium-^LSijj. ajii) 

Rule-6^^) 



Sap-UDfr#^rrjry 

Satura:ed - Q^q®lL© &&m3 

super - <£/$ OdjaiLl® 
rglda)u5}e$jerr<srr 
Saturation- $<sa> t> a/ , 

Q$e&LL® fgl8so 
Scales-^orsi/^ J&)i-Li-/5/«e?r 
Scene-asorrdb, «/rtl® 
Schematic-^«»u)£ju <y>«rojD 

Science- st $sB uj di) 

, , natural-^)ojp<s5>« sij3 

G&UJGO 

> • physical-OuwrJjJas^/zSI 

eBojiso 
Scintillation method-ii?«ar 

Qurr<sB (Lp&s>/o 
Second-stf^^ 
Secondary-g)fi»i- $&t> 
Sentry-s/rgu^a nr^rew- 
Shape^fiW£fa/tb 
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j/dp«*<75 Qu«r0mib 



Shell-^® 

SizQ~u(§LD6sr , uiflLDrrsNatb 
Sketch-<»(V5««L/tjjL-u) 

SlUgS - «L (7$ «557 «B> L- GUULCU& 

Srizpshot-OrBn'uf.LJUL-Ui 
Sodium chloride-CS^/ri^ tuib 

@Gmnrmcr® 
Soil m y<soLb 

SoVLTCe-ZLpGOLh 

Spa.rk-Qurrn$ 
Species-J|)«wu> 
Spectra- &jd to nr&o « m 
Spectroscope - $jo u>rr&o 

Spectrum- &jn ^rr fko 

Speed-(3si!#(-b 

Sphere-CSATanrii) 

Spin-Opj *iP4>^ 
Spmning top - *tp&r& 

Spiral orbit-Jsfr *(5«ff ^ujcw 



Splmters-%/T(£/<s6»r 

Spring - «#«», gftmGGu&sfijb 

arreoLD 
Square - LDL-&Q&***r («u/t« 

Standard-«s5crtD/T«r 
Standard measure-^/ru rreur 

Star-oSs&Vufcw" 
Statement-<5F/r4)^ «»/t 
Stationary state - ^«wid^) 



Step-<w-» o£f 
Strontium-6n)£r/rfi§r«^)tt/££) 
String-^o"^ C®«5)«iF**(25^ 
Strip- js/«ott® 
Structure-^cauju^/ 
Study-^£rn-a!/#ffl 
Substance-Qu/T0«fr 
Substitute - /*i_rr«@, /*(£ 

Sulphur-«##«£i> 
Sun-«^)fr«w«ar» gpiflujm 
Sun beam-«^l£rai6Br ^syfls 

&JD®s>JD 

Supersaturation- <#$ 

GKso&lI® $a» 
Surface-L/jDuufruL/ 
Symmeterical-^ia.» £(/$«»i_<t/ 
Symbol-®£pu?® 
System-^ilL-ib, ^mtLuq 



Table-<#LLL-.«w&rar 
Tag-Q^/T@u&/ 
Teachmgs-^owrsw/r*^ « sfr 
Technetium-O/— ««rfe^imi) 
Technical - Q&rrij$la) ^«wp 

Technical skill - Gi&rriflti 



Technique-ji/«w < fl) ji/ggp/A* 

(LpanjD 
Temperature-Qaitiu /#&> 
Tendency-C5unr«(^ 
Tension-iDcy^fi»* 
Tentative-^dF/r^aw /^ft&itf 

Terminal-G«rrif dUesr&ifyaiih 
Terminology-g/*»,©^ Qfrr0 
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Tetrahedran - fBnw® *"» 

Theory-GJsn-sfra* 1 * 
■',,-. of gases-«w/t(t/« 

Theoretical analysis-sjtl® 

LK&jLiLj (IfietoJD 

Thermal energy - Q'«ftfu 



Thermal movement-Oswu^ 
Thermal velocity - Qmi'Ciu 

Thermometer-Q<w <-><-/"> ""««ff 

Thick-<35<^<s.£ 
Thyratron-c»^£r/Tilfr/r65r 

Tin-Qa/«ff ®ff ajii) 

Tone-O^n-wfl, @jr«i> 

Tool-*0fi9 

Total reflection- u,***®* 

L9cr$U90*snh 
Traces-^/rs» tuseh 
Tracer-*-«r©/ */rtl® ai^- 

Transformer - u n-j&aj) 
Tfansmutation-ft-cs^^jfip^. 
Transparent-^ .q$*& 
Tunfour~«i— t?-», «L 
Tunnel-<g3«5»t- actP 
Tunnel effect - @*>i- ■ «/jp 

U 

Ultra violet light-^<^frT 
Uncertainty principle-a-gy 
Uuit-«#«>0 



Univalent-^iJcwjD <a/@/<£P* 

Universe-^®«"> 

Upright triangle .- fiiSitfip 

np s (o as /t «wrib 
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Verify-«yfl u/r /f 
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W 
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Wave mechanics- <mZsou3tu&) 
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